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THE CANADIAN Paciric Ry. is now said to 
be investigating two plans for getting to New York, 
One line would start across the State from near 
Brockville and run down the west side of the Hud- 
son 15 miles inland of the West Shere Ry. The sec- 
ond scheme includes an all-American line from 
Buffalo to Winnipeg. Montreal correspondents say 
that “it is generally believed” that either or both of 
these lines may soon be built. 


‘LHE “‘ FASTEST RAILWAY LINE” is claimed by the 
superintendent of the Chicago division of the Pitts- 
burgh, Fort Wayne & Chicago R. R. As published, 
a special train last week ran 53 miles in 45 minutes, 
of which 11 miles were covered in 7 minutes, equiva- 
lent to 9314 miles per hour. 

THE CHEAPEST RAILWAY TICKET issued is said to 
be one on the Berlin-Potsdam line, between Friede- 
nau and Schoneberg. It is for school children, and 
costs one-half cent. 





A DAMPER IN THE SMOKE BOX OF A LOCOMOTIVE is 
not a new experiment or a new idea, and Mr. PEEP 
Las, Master Mechanic of the Manhattan Ry. Co., in 
writing us about a damper in the front end of the 
smoke box of engine No. 47, which runs on the 
Forty-second St. branch of the New York ele- 
vated railway, gives the following particulars: As 
far back as 1850 Mr. Ross Winans, of Baltimore, 
found it necessary to devise some plan, other than 
opening the fire door, by which to cool down his soft 
coal burning engines; he applied a lever to the smoke 
box door by which the engineer could open and shut 
it at. will from the cab. About 1873, when Mr. J. E. 
Wooten, of the Philadelphia & Reading R. R., got 
his dirt burning firebox to work properly, he found 
it to the advantage of the boiler to use some device 
to cool it down, and patented the damper in front 
door, similar to that on engine No. 47; it is in use on 
all locomotives having. the Wooten firebox, except a 
few built at the Baldwin works forthe Philadelphia 
& Reading R. R. while Mr. Cusnine was Superin- 
tendent of Motive Power on that road. The device 
consists of a number of triangular holes arranged in 
a circle, with a plate turning on a center to open or 
close these holes, the plate being operated*by means 
of a rod from the cab. There is asimilar device 
called the ‘‘Luttgen” damper which is around the 
bottom of the smokestack instead of in the front 
door. Either of these dampers is said to work toad- 
vantage on roads having runs of a few miles or more 
between stations, or when engines are in the round 
house, etc., under steam. On the engines of the 


elevated road, with their short runs between sta- 
tions, it is not thought that much would be gained 
by their use. 


ANOTHER COMPOUND LOCOMOTIVE has been built 
at the Schenectady Locomotive Works, Schenectady, 
N. Y., forthe Michigan Central R.R. Itis a ten” 
wheel engine, designed for fast passenger traffic. It 


. has cylinders 20 x 24ins.and 29 x 24 ins.; driving 


wheels, 74 ins. diameter; driving axle journals, 
7i¢ =< 8¢ ins.; the boiler is of the extended wagon 
top form, with radial stays built to carry 180 lbs. 
working pressure; the shell is 58 ins. diameter; 
tire box, 96 ins. long by 42 ins. wide inside; 272 tubes, 
2 ins, diameter, 13 ft. long. The total weight is 
135,000 lbs., 99,000 Ibs. on the driving wheels, and 
36,000 Ibs. on the truck. The tank has a capacity of 
3,800 galls. 


AN INTERLOCKING PLANT is being put in place at 
the Jersey City terminals of the New York, Lake 
Erie & Western R. R. by the Johnson Railroad 
Signal Co. It isexpected to have the plant ready 
for service by Jan. 1. 


A NEW FORM OF RAILWAY TRACK has been pat- 
ented in England by Messrs. RorHERY and WarR- 
BURTON, mining engineers. It consists of a A-shaped 
bridge rail, supported on chairs having a seat 
formed to fit into the hollow of the rail. The chairs 
are secured to the ties by spikes or bolts, like the 
chairs ordinarily used on English track. At joints 
the chairs are exceptionally long, and horizontal 
bolts pass through the legs of the rail and the saddle 
of the chair. It is claimed that the chairs may be 
attached to the ties at the proper distance apart for 
gauge, which may be done at the railway shops, and 
that the rails can then be laid by unskilled labor. 


INDICATORS FOR AIR-BRAKE PISTON TRAVEL are 
coming into increasing use to present the too com- 
mon loss of efficiency due to not taking up the 
slack promptly as wear of the brake shoes pro- 
gresses. It is not at all uncommon for the entire 
travel of the piston to be exhausted before the 
brake shoes come to a bearing, making the brake 
useless. There are at least four such devices in the 
market, which are mechanically arranged to show 
the extreme piston travel,the indicator remaining 
in that position. One of the devices, in use on sev- 
eral Western roads, is a strip of iron fastened to one 
of the car sills adjacent to the cylinder, and marked 
off in inches, while an indicator fastened to the pis- 
ton shows the travel of the piston only when the 
brakes are applied, leaving no registering mark. 
The other devices alluded to are patented articles, 
all of them having a permanent register, we believe, 
as it is desirable that they should. Two at least of 
these devices have been applied quite extensively, 
and cannot fail to be productive of good results. 
The Westinghouse Air Brake Co. informs us that 
they do not themselves furnish devices of this kind, 
so that they must be bought from the patentee or 
manufacturers; and while they would recommend 
the use of such devices in connection with the ap- 
paratus, they cannot, of course, put themselves in 
position to favor any one or the other of them. 


NO ACCIDENTS IN A WHOLE YEAR is the report of 
the Georgia, Midland & Gulf R. R. to the Interstate 
Commerce Commission. The road was built in 
1886-7 and is 98 miles in length. It has 7 locomotives, 
10 passe nger cars, and 135 freight cars, all of which 
are fitted with the Brooks pinand automatic coup- 
ler. Its earnings are about $150,000 and its operat- 

ng expenses are about $100,000. During the year 

ending June 30, 1890, not a single employé or passen- 
ger received an injury, according to the officers’ offi 
cial report. 


A NEW SHIP RAILWAY, patented by Wm. Smita, 
M. Inst. C. E., of Aberdeen, was exhibited at the 
Edinburgh Exposition. The exhibition plant had 
two tracks of 1 ft. 9 in. gauge each, with an over-all 
gauge of 7ft.2in. The line was 1,200 ft. long, with 
grades of 1 in 20 to 1 in 75, and eurves of 9 ft. radius. 
The rolling stock showed 4 compound trucks, each 
made of 4 ordinary bogie trucks. Resting on these 
compound trucks, and connected by pins, was the car 
for carrying the boat. This car isin 4 segments 
hinged together so as to admit vertical motion, but 
it is rigid horizontally. It approximates iu out- 
line to the vessel and on it are placed a series of 
india-rubber canvas bags, about 8 ins. in diameter, 





open at one end and closed at the other. These 
bags are filled with water to the flotation line and 
are placed side to side from end to end of the car, 
and on them the vessel rests. For a 1,000 ton ship 
3 parallel tracks of 4 ft. 83g in. gauge are deemed 
sufficient. Sir E. J. Reep and Mr. W, R. KINipe_e 
are said to have examined and to have approved of 
the system for transporting seagoing ships. 


THE COST OF WARSHIPS, says the London Times, is 
as follows per ton: England, £30 5s.; France, 
£46 9s.; Russia, £87 5s. The price per indicated 
horse power is: England, £30 4s.; France, £56 and 
the United States, £67 2s. 

THe U.S. Navy, as shown in Secretary TRacys 
report of Nov. 29, has been increased, since March 
4, 1889, by the following vessels, all of which are out 
of the contractors’ hands and in commission: Chi- 
cago, 4,500 tons; Yorktown, 1,700 tons; Petrel, 370 
tons; Charlestin, 3,730 tons; Baltimore, 4,400 tons: 
Cushing, 9 tons; Vesuvius, 970 tons; Philadelphia, 
4,300 tons; San Francisco, 4,083 tons. During the 
present winter four more will be added to this list, 
viz.: Newark, 4,083 tons; Concord, 1,700 tons; Ben 
nington, 1,700 tons, and Miantonomah, 3,815 tons. 
‘Four others were authorized prior to March, 1889, 
and are in a more or less advanced state, viz.: Puri- 
tan, 6,060 tons; Amphitrite, 3,815 tons; Monadnock, 
3,815 tons; Terror, 3,815 tons. The Maine, 6,648 tons, 
has been launched. In all, during the last 21 
months, nine new ships have been put into commis- 
sion; four more are almost readv to go into commis- 
sion; five are only waiting for their armor plate; 
seven have been built from the kee! up, of which 
the Texas, 6,314 tons, and the Monterey, 4,000 tons, 
are almost ready for launching, and five cruisers 
are well advanced. 


THE LARGEST CARRIER OF FREIGHT, for her size, 
is said to be the steel steamer Maryland, owned by 
the Inter Ocean Transportation Co., and built by 
the Detroit Dry Dock Co. The Maryland carries iron 
ore from Escanaba to South Chicago, and her largest 
cargo was 3,322 gross, or 3,737 net tons of ore. This 
cargo was taken on a draught of 16 ft., and did the 
depth of water permit, she could carry 4,000 tons. 
The largest grain carrier on the lakes is the steel 
steamer America, with a record of 111,507 bushels of 
corn carried from Chicago to Buffalo. These steam- 
ers are generally fast boats for freight carriers; the 
Oswego, this summer, made the 889 miles between 
Buffalo and Chicago in 54h. 16m., developing an 
average speed of 16.4 miles per hour. 





THE NEw YORK AND NEW JERSEY BRIDGE, as 
planned by THos. C, CLARKE, Chief Engineer, was 
made public on Dec. 1, as to location and genera} 
route. The bridge would cross the Hudson between 
70th and 7ist streets, run east to near Eleventh 
avenue, then turn south on a line 160 ft. west of 
Eleventh avenue to about 38th St. A grand union 
depot is proposed on the blocks between 38th and 
39th Sts. and Eighth avenue and Broadway. This 
station would be 1,300 ft. long by 260 ft. wide,- with 
room for 20 tracks and their platforms. One ap. 
proach to this station would connect with the Sixth 
Avenue Elevated Road at 32d St. A second line 
would run from the Union Station toward the Hud- 
son on a viaduct above the N. Y. Central & Hudson 
River R. R., and strike the surface at 79th St. From 
79th St. this double track line would run along the 
river outside of the present tracks to 155th St.; then 
rise over the Central tracks and curve intoa tunnel, 
half a mile long, and come out on the east side of 
the hill 18 ft. above the Manhattan Elevated Rail- 
way. Then it would cross the Harlem, northeast. 
erly, to 162d St. and near there connect with the 
N. Y. & Northern and N. Y. & Hudson River rail 
ways. On the Jersey side 15 lines of railways could 
be connected with the bridge by tunnels and open 
cutting. The general details of the bridge, as given, 
speak of six tracks, a half-mile span, and average 
grades of 35 ft. per mile. The estimated cost is $50,- 
000,000; of which $15,000,000 would be stock and 
$35,000,000 issued as bonds. 


THE NEW CROTON AQUEDUCT IS PRACTICALLY com- 
pleted, says the Commission at its meeting of this 
week. Chief Engineer Fre.ey is directed to pre- 
pare a report covering the period Jan. 1, 1887, to Jan. 
1, 1891. 
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Screen Dike and Jet Pile-sinking: Missouri 
River Commission. 


The following matter and the illustrations given 
are taken from the last annual report of Mr. SamUEL 
H. Yonek, Division Engineer Missouri River Com- 
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Plan of Bracing 3-Row Dyke. 
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SCREEN MAT, AS USED BY THE 


mission, to Lieut. Col, CHAs, 
R. Suter, U. S. Engs. and 
President of the Commission. 

The screen mat shown was 
used in the dikes at Little 
Platte Bend, Kansas City, etc. 
They were located approxi- 
mately at right angles to the 
direction of the stream to be 
rectified, and their effect was 
to divert the current and con- 
centrate the flow so as to gen- 
erally shoal the part of the 
stream covered by them and 
to deepen the channel beyond 
the dike. 

They consisted of either 2or 
3 parallel rows of piles thor- 
oughly braced and protected 
from scour by a _ foot-mat, 
screens being placed on the 
upper side of the down stream 
line of piling. The rows of 
piles were spaced about 10 ft. 
from centers in bents of 8 or 10 
ft. Three rows of piling and 
8-ft. bents were used in deep 
water and where the dikes 
were exposed to the pressure 
of driftwood and a swift cur- 
rent. The main body of the 
dike was kept low to allow the 
floods to pass over it, but the 
shore ends gradually rose to 


tnd of Jet Pipe with Plairt Nozzle. 
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piles were braced in the direction of the dike by cot- 
tonwood wales, 6 to 10 ins. in diameter and 22 ft. 
long, each wale being attached to three bents and 
fastened to the piles by %-in. square drift bolts and 
%-in. steel wire cable lashings. The rows of piles 
were tied together by 4 to 6-in. yellow pine braces, 
fastened to the piles by Sin. spikes and 
%-in. cables. The whole structure. is 
strengthened by a system of double inter- 
U section bracing of 4x6 yellow pine, which 
is also lashed and drift bolted to the 
wales. 

The foot-mats are continuous throughout 
the length of each dike and consist of wil- 
low brush laid between two horizontal 
frames of 2 x 6-in. and 3 4-in. yellow 
pine fastened with No. 10 galvanized 
wire. The brushis held by the frames 
which are drawn together by cam levers 
provided with hooks; they are then fasten- 
ed by wires passing through both frames. 
During construction the foot-mats are sus- 
pended over the water by wires running to 
spikes driven in the piles. When com- 
pleted they are covered with stone, the 
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wires are cut and more stone added to sink them to 
the bottom. 

Different forms of screens were used as follows: 
(1) Bundles of brush placed vertically, forming a 
hedge, supported by the wales of the down-stream 
line of piles and intermediate posts. The butt end 
of the bundle was forced into the foot-mat and the 
upper end lashed by wire to the wales. (2) A thin 
wall was built of bundles of brush laid horizontally 
between pairs of posts driven through the foot-mat. 
The uppen ends of these posts were lashed to the 
wales and the brush held against the piling by the 
pressure of the current. (3) A wattling of brush 
bent around the piles and intermediate posts of the 
down-stream row. 

The piles were sunk by means of a water-jet. On 
one of the pile-sinkers used three sets of leads were 
set up, 10 ft.fromcentersand 40 ft. high, and all 
braced together so as to form one frame, with an 
inclined ladder and back-brace to each set. After 
the crews become accustomed to the apparatus 
from 16 to 28 piles were sunk in one day by the older 
form of pile machine, and with the three-row sinker, 
from 20 to 34 piles per day. The material penetrat 
ed was usually sand; but pockets of gravel and lay- 
ers of ‘‘gumbo” were sometimes encountered. The 
144-in. plain nozzle, for general service, proved most 
satisfactory. For the “gumbo” the annular nozzle 
proved best, and the 6-stream nozzle gave very sat- 
isfactory results in penetrating gravel. 

The total number of piles driven was 1,243 and the 
The actual cost 


$15,063.28, or $6.98 per lin. ft. A 2-row dike, 2,600 lin. 
ft. long, including 516 piles, cost in total $11,855.52, or 
$4.56 per lin. ft. These figures cover all expenses 
connected with the work, including labor, material, 
administration, tow-boat service and miscellaneous 
expenses. 


The St. Clair Tunnel. 





WITH INSET. 


IV. 
(Preceding articles published Oct. 4, Nov, 8, and 
Nov, 22). 


THE CAST-IRON LINING. 

At about the same time that the use of a shield 
was decided upon in the construction of the tunnel, 
it was also decided that the tunnel should be lined 
with castiron. The suggestion that this material 
be used was made by Sir HENRY TYLER. The only 
existing tunnel lined with cast iron was the subway 
for foot passengers at Tower Hill, London, passing 
under the river Thames, built in 1868-9. The engi- 
neers of this tunnel were PETER BARLOw and J. H. 
GREATHEAD. It is only 8 ft. in diameter outside of 
the lining. Two iron lined tunnels, however, were 
in process of construction when it was determined 
to use cast iron on this work. One is the London & 
Southwark Subway, opened for traffic during the 
present month, and also built by Mr. GREATHEAD. 
The tunnel is 10 ft. in diameter, and it is lined with 
cast-iron plates 14 ins. thick. This work was 
described in ENGINEERING NEws, Nov. 5, 1887. The 
other cast-iron lined tunnel is that now being built 
under the Hudson River at New York City. The 
lining for this was described and _ illustrated 
in ENGINEERING NrEws, March 16 and April 
12, 1890. The lining is 19 ft. 6 ins. in 
outside diameter and 14 ins. thick. The St. 
Clair lining is 21 ft. outside diameter and 2 ins. 
thick. The reason for adopting the cast-iron lining 
at St. Clair is the same as that which has led to its 
use in other tunnels, namely, the fact that the ma- 
terial penetrated was soft and yielding, and was 
saturated with water. To secure safety and per- 
manence, both during construction and afterward, 
it was believed that the cast-iron lining would be 
superior to one of brick. 

In the accompanying drawings are shown a ver- 
tical section of the completed tunnel and detail 
drawings of the cast iron segments which make up 
the lining. Each of these segments is 5 ft. less 4; in. 
in length, and is 18 ins. wide. The plate of the 
segment is 2ins. thick. The flanges for the circum- 
ferential joints are 23¢ ins. thick. The flanges for 
the radial joints are 2% ins, thick at the base and 
15¢ ins. thick at the point. Through gach circum- 
ferential flange are cored 12 1l-in, holes, spaced 4 
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ins. apart, and bosses % in. high and 3 ins.in diam- 
eter are cast on the inner surface of the flange to 
compensate for the weakening due to the cored 
holes. Each radial flange contains four bolt-holes, 
spaced about 3ins. apart. Besides these holes for 
bolting the segment together, a 1}<-in. hole was 
cored through the shell of the segment and the loss 
of strength was compensated for by a 3\-in. boss. 
This hole was to admit the cement grout, which was 
filled in toa thickness of 3 ins. between the lower half 
of the tunnel lining and the clay. 

Each ring of the tunnel lining was composed of 13 
of these segments and a smaller key piece 9% ins. 
in circumferential length. To bolt the segments of 
each ring together, 56 bolts \ in. diameter and 53, 
ins. long, were required; while to bolt each ring to 
the preceding one just finished, 157 bolts % in. dia- 
meter and 8 ins. long were used. All the bolts were 
made of mild steel, and had square heads and hex- 
agonal nuts. The latter were screwed up against 
a wrought-iron washer \ in. thick and 1% ins. in 
diameter. Part of the bolts were made at the 
Grand Trunk shops at Hamilton, but most of them 
were purchased of manufacturers in the United 
States. 

The greatest novelty in the design of the segments 
is the means adopted for making the joints tight 
against leakag-. For the radial joints the abutting 
surfaces of the segments were planed, and between 
them was placed a packing piece of seasoned white 
oak #; ins. thick. These were sawed to the exact 
size desired, and the bolt holes were bored ¥ in. 
larger than the bolt to allow for slight inaccuracies. 
After bolting in place, this wood packing piece 
rapidly absorbed water from tbe surrounding clay 
and in swelling closed the joint perfectly tight. 

The only question with regard to the excellence of 
this packing relates to its durability. Whether or 
not, under the heavy pressure to which the wood 
is subjected,enough water will be absorbed from 
the saturated clay outside to preserve the whole 
piece from decay, isa question which can be definite- 
ly determined only by the test of service. In case 
decay and leakage at these joints should occur, 
however, it will certainly be no difficult matter to 
calk them with lead wire or similar material. The 
circumferential joints were made with a layer 
of P. & B. roofing as a packing and the abutting 
faces of the segments were not planed. The P. & B. 
roofing consists of coarse canvas covered with 
asphalt. Itis made by the Standard Paint Co., of 
New YorkCity. To provide for stopping any leaks 
which might develop at these joints, however, the 
inner edge of these abutting faces was cut away, 
leaving a groove all round each circumferential 
joint 14 in. wide and 2 ins. deep, which may 
readily be calked with lead in case leaks develop. 
Since the completion of the work a number of joints 
have been thus calked, and the}tunnel will be 
almost absolutely water tight. 

About one-third of the castiugs for the lining were 
furnished by the Grand Trunk shops at Hamilton, 
Ont., and the remainder by the Detroit (Mich.) 
Wheel & Foundry Co. The castings were of a high 
gradeiron. The mixture charged in the cupola at 
Hamilton was 80% old car wheels and 20 % Scotch 
pig. At the Detroit works some Southern irons 
were used in the mixture. 

For the inspection of the castings as delivered, 
templates were made of iron plate 4 in. thick, with 
openings to test the length and breadth of the cast- 
ings. The maximum excess over the specified 
measurement allowed was ;,in. The variation in 
weight allowed was from 1,000 Ibs. to 1,060 lbs. The 
total weight of iron in the completed lining is 9,333 
Ibs. per lineal foot of tunnel, or 56,000,000 lbs. in all. 

The castings were delivered from the cars toa 
machine shop erected on the site of the work, and 
the radial faces of the segments were planed. To 
do this with the least possible delay to the ma- 
chinery a planer was provided having two tables 
and three beds. Thus while one table full of seg- 
ments was being planed the segments were being 
placed in position and bolted on the other table. 
Each table held nine segments, which were placed 
side by side, convex face down, and both ends were 
planed at the same time. From 9 to 99 castings 
were planed daily. 

The working drawings called for the plane of the 
face of these radial flanges to pass not through the 
axis of the tunnel but tangent to a ,; in. cylinder 
having the same axis. This, of course, was to make 





parallel faces, between which the wood packing 
piece could be slipped. Inasmuch, however, as the 
difference between the outer and inner openings 
for the packing, if radial joints had been used. was 
only ,;45 in., the difference between radial joints 
and parallel joints was hardly worth mentioning. 

After the ends had been planed the segments 
were heated in a wood fire to a temperature of ap- 
proximately 400 ° Fahr., and were then dipped in a 
bath of melted pitch. The wooden packing pieces 
were also dipped in melted pitch before being used. 
The segments were taken into the tunnel only as 
fast as needed. 


THE SEGMENT HOIST. 


It will readily be seen that to rapidly hoist these 
heavy segments, each of them weighing over half a 
ton, into various positions about the circumference 
of a ring 21 ft. in diameter required sometbing more 
than an ordinary derrick. To perform this work the 
‘segment hoist,” shown in the accompanying en- 
gravings, and seen in perspective in the view of the 
shield published with our issue of Nov. 8, was de- 
signed by Mr. T. C. TE PER, Chief Engineer of the 
Hamilton Tool & Bridge Works. 

This handy little crane was mounted ona shaft 
at the center of the shield, which was supported by 
plates and channels bolted to the bulkhead stiffen- 
ers, as seen best in the perspective view. By a 
screw gear moved by a hand crank, the head which 
picked up the casting could be slid toward or away 
from the center. Another screw shaft, whese end 
is seen just above the center in the perspective view, 
slid the crane upon the shaft toward or away from 
the shield; and a worm gear, seen at the left of the 
center, rotated the crane upon the central shaft. 
The hand crank which moved this gear was placed 
on the front side of the bulkhead so as not to ob- 
struct the crane’s circular path. With these three 
motions the operations of picking up, hoisting and 
placing in position the heavy segments could be 
rapidly performed. A cast-iron counterweight op- 
posite the lifting arm assisted in the work of 
hoisting. 

The end of the hoist which lifted the segment had 
four arms; and between each two was aturn-buckle. 
which moved pins in the arms to engage with the 
bolt holes in the segment. The details of the me- 
chanism will be clearly understood by reference to 
the drawing. 

To place a complete ring of lining in position, bolt- 
ing it enough to hold it in place (leaving the rest of 
the bolting to be done by men who followed close 
on the shield and worked on light stagings), required 
about 45 minutes. The gang employed in placing 
the lining numbered 15. The ring was begun with the 
center segment at the bottom, and was built up on 
each side until the key piece was reached. This 
was held in place by the crane, while the wooden 
packing pieces on each side were driven in, and it 
was then bolted. The bolting was all done by hand 
with ordinary wrenches, as it would have been im- 
possible to work socket wrenches in the contracted 
space, 


THE SECTION OF THE COMPLETED TUNNEL, 


In the accompanying drawing is shown a section 
through the completed tunnel, from which the ar- 
rangement of the 13 segments and key may be 
readily seen. The drawing, however, does not show 
the 3-in. ring of cement grout which surrounds the 
lower semi-circumference of the lining, The 1‘<-in. 
holes in each segment for injecting the grout behind 
the lining have already been referred to. The grout 
was made of White’s (English) Portland cement, 
mixed just thin enough to peur. It was prepared as 
needed and simply poured into the space back of 
the lining through a funnel as each ring was com- 
pleted. On the upper half of the lining the soft 
clay was suffered to settle down asthe shield moved 
forward. 

For temporary use, while the tunnel was being 
constructed, about 2 ft. of the excavated clay was 
filled in on the floor of the tunnel, and on this was 
laid the ties and rails for a double track, narrow 
gauge tramway, worked by horses, over which the 
excavated material was drawn out and the tunnel 
lining, etc., wastakenin. After the completion of 
the tunnel, this clay was taken out and the whole 
tunnel was thoroughly cleaned. The lower half was 
then lined with brick laid in cement mortar toa 
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thickness equal to the depth of the flanges, and 
brickwork was laid to receive the timber for the 
permianent way as shown in the drawing. The 
whole was then given a coating of neat cement 
mortar lin. thick. All surfaces of the iron lining 
on the lower half of the tube are thus well covered 
with cement. It was considered necessary to thus 
carefully protect the iron from corrosion on account 
of the large number of refrigerator cars passing 
through the tunnel. The drippings of brine from 
these cars would very rapidly corrode the iron if it 
were unprotected. 

To protect the upper half of the lining from eor- 
rosion it was thoroughly cleaned and given a coat of 
asphalt paint. 

The arrangement of the stringers, ties, guard 
timbers and rails for the permanent way is shown 
in the drawing. All the timber was of yellow, 
pine, injected with 16 lbs. of creosote per cu. ft., 
and was furnished by the Eppinger & Russell 
Creosoting Works, of New York City. The total 
amount used is 264,000 ft. B. M., and 6,000 ties 8 « 8 » 
9 ins. The ties are spaced 6 ins. apart, and are 
notched 1 in. into the stringers, thus making a very 
solid floor, which will effectually protect the tun- 
nel lining from injury in case of derailment. The 
rails used in the tunnel were rolled by the Barrow 
Company, of England. They weigh 100 lbs. per yd., 
and are of the old “Goliath” section, brought out by 
Mr. C. P. SANDBERG in 1886. The new section of the 
“Goliath” rail was illustrated and described in 
ENGINEERING News, Nov. 9, 1889. The old section, 
used in the St. Clair tunnel, compares with the new 
as follows: 


Old New 
section. section, 
pT ae 3. 6 
Flange width, ins oo och 5 
Head width, ins...... .. 2% 3 
Head depth, ins....... . sik ty ove 1% 
Radius of top, ins........ de 8 
Radius of corner of head, ins .& 
Thickness of web, ins aii ios ias 
Per cent. metal in head .. 43.5 45.5 
- = web.... 23.9 22. 
flange ..32.6 32.5 


Each rail has the sides of the head vertiea) and a 
fishing angle of 15°. It should be explained that 
the narrow base of the new rail is due to the fact 
that it is designed to be laid upon a tie plate. 


The Barnes Feed Water Heater and Purifier. 


The feed water purifier patented by Mr. J. B. 
BARNEs, Superintendent of Motive Power and Ma- 
chinery of the Wabash railroad system, and illus- 
trated in ENGINEERING News of Aug. 9, has since 
that time continued to give the most satisfactory 
results. 

Mr. BARNEs has applied this device to quite a 
number of his engines, and equips with it all those 
that go into the shop for general repairs, while sev- 
eral other roads are experimenting with it. At Til- 
ton, LIL, the ill effects of bad water in the shape of 
very hard scale are felt to a greater degree than 
elsewhere on the Wabash R. R. Engines engaged 
in switching duty at that place have hitherto been 
stopped for the removal of flues, after, at the most, 
six months’ serviee, and during this period boiler- 
makers have to be constantly in the fire-box, rolling, 
caulking and plugging flues. 

To give it the most severe test Mr. BARNES sent to 
Tilton, over seven months ago, a switching engine 
equipped with his device. He states that no trouble 
from leaky flues has yet been encountered, and ex- 
cept for the purpose of removing a tube for inspec- 
tion aftersix months’ service, no boiler-maker has 
been inside the fire-box. The tube referred to was 
taken out by order of Mr. BARNEs, to satisfy him- 
self as to the internal condition of the boiler at a 
period when, without the purifier, the engine would 
have required the removal of all the tubes. He 
tound the tubes covered with a very thin, friable 
scale, and the threads of the stay-bolts were as dis- 
tinct as when the engine was first placed in service, 
while there was nothing on the crown sheet. The 
blow-off cock under the waist of the boiler had been 
used for a few seconds six or eight times a day, and 
effectually kept the annular space free from ai! ac- 
cumulation of foreign matter. Mr. BARNES pro- 


poses to keep this engine at Tilton until it has been “ 


in continuous service for twelve months, when he 
will have it shopped and thoroughly overhauled, 
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The result of the examination will be exceedingly 
interesting. 

It has been found desirable, in order to insure the 
thorough removal of mud that settles in the legs of 
the fire box, to use two blow-off cocks, one in each 
side, or in the front and back water space. 

The immediate result of the use of the purifier is 
that engines are being run at least ten times longer 
before they are washed out, which is done after 
they have run 10,000 miles. This enables the master- 
mechanic to obtain more mileage from his en- 
gines in a given time, and upon the Wabash R. 
R. engineers running engines equipped with the 
purifier have been drawing more pay per month on 
this account than men upon the same division run- 
ning engines not so equipped. 

It is stated that engines with Mr. BARNEs’ device 
steam more freely and feel the effect of the injector 
much less than other engines, as it seems reasonable 
that it should. They are also proving,'as might have 
been anticipated, more economical in coal consump- 
tion, as the heating surfaces are kept free from 
scale. The result of the extended use of the purifier 
will be increased life of tubes and fire-boxes, and 
consequent corresponding reduction of engine re- 
pairs. 

Master mechanics have so frequently been disap- 
pointed at the outcome of experiments with the 
many patented appliances and nostrums said to pre- 
vent the accumulation of scale in a boiler, that it is 
with difficulty they can now be induced to try any- 
thing new, but judging by the records on the Wa- 
bash R. R. they need not hesitate to give Mr. 
BARNES’ radically new device a thorough trial. The 
information we give above is not from Mr. BARNEs, 
but from an entirely disinterested outsider who ob- 
tained the information at our request and in our be 
half. Weare happy to find that the good opinion 
of the device which we formed and expressed last 
summer, when we first saw drawings of it, is being 
justified by results. 


Riveting Tests. 
The accompanying illustrations show the results 
of some tests recently made for Mr. Cuas. W. Bucu- 
HOLZ, Engineer of Bridges and Buildings, New 
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Working Drawing from which test samples of riveting 


were made, 


York, Lake Erie & Western R. R., by the Union 
Bridge Co., at their Athens shop, The object of the 
tests, as will be readily seen, was to determine the 
effect of thickness of metal or length of rivet on 
hand and machine riveting respectively. To further 
vary the tests, both reamed and unreamed holes 
were used, so that there are four cases illustrated, 
viz.: 

Machine steam driven: 


1. Punched WINE O0,, os icccsueeces sobs 

2. Punched }}, not reamed................. } rivet % 
Hand driven: 

3. Punched %, reamed }j...............+55+ rivet % 


4. Punched 1%, not reamed........... eae 


The tests were made by cutting two sets of plates, 
all 5 ins. wide, the lower two 2044 ins. long, and the 
upper one 3 ins. long; the two lower plates being 5¢ 
in. thick, and all the others %in. The thickness 
for riveting varied, therefore, from 1'¢ ins, up to 5% 
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ins. Each of these piles was punched for two rows 
of rivets, 3ins. apart between centers and 2%¢ ins. 
pitch longitudinally, all as shown in the small cut 
here with. 

The plates were then riveted together and planed 
to the center line of rivets. Just before the last cut 
was made on the planer, however, the surface was 
covered with paint, so the last cut left the planed 
surface bright except the flaws and indentations at 
the rivets, which remained dark. 

The results are very significant,and are shown with 
accuracy in the accompanying engravings, which may 
be assumed with some confidence to show about the 
best results which are attainable with both machine 
and hand riveting. In fact, another set of plates 
like this was made at another shop, and a good one, 





TESTS OF RIVETED PLATES, N. Y., L. E. & W. R. R, 


with results so unsatisfactory that we are unable to 
spread them before our readers. The conclusions 
drawn from these tests (which every engineer can 
draw for himself from the engravings, however, as 
well as if he had the samples before him) were, 
that reaming for hand-driven holes was important 
when three or more plates were to be riveted to- 
gether, and that about five times the diameter of the 
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rivet was the utmost for which proper filli 
holes could be counted on. g mg of 





The Strength of Manila and Hemp Ropes, and 
Rope Power-Transmission. 


By T. SPENCER MILLER, M. E. 





Different authorities give the following formulas 
for the ultimate strength in Ibs. of hemp ropes ((: 
representing the circumference of the rope in 
inches) : 

UNWIN, 688 C? ; MOLESworTH, 627 C?; Kart Vv 
Ort, 612 C?; RANKINE, 448 C2. , 

TRAUTWINE denies the correctness of any formula 
using a fixed coefficient for the strength of mani|, 


rope, and from a table in his “Pocket Book” may 
be calculated coefficients varying from 996 (for rope 
& in circumference) to 423 (for rope 14 ins. in circum- 
ference). TRAUTWINE, HASWELL and Nystrom all 
agree that hemp rope is stronger than manila, while 
Cuas. P. SHetiey, in 1863, in the Mechanic’s 
Magazine, notes some ) manila rope a 
much greater strength than*hemp. 


* 
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In the tables published by the makers and dealers 
in manila rope there is also great variance of 
opinion, and the following coefficients are given: 


Jno. ye ES ere eee reer rer 1,000C2 
Geo, Tine ec ecncnds ct ceds 1,000C? 
Gis SOOO oko cc nc tcccccccccccccscacce 800C? 
wrence Rope Works, N. ¥.................. .... 750C2 
bethport Steam Cordage ™o., N. Y.......... . 750C2 
Fulton, Bolhman & Co., Pittsburgh................ 750C2 
Wm. Wall's Sons, New York......................-. 750C2 
A eee 720C? 


So much for the opinions of authorities. Let us 
now see what coefficients are indicated by actual 
tests of the ultimate strength (the coefficients being 
determined by dividing the ultimate strength in 
pounds by the square of the circumference in inches.) 

Through the courtesy of JNo. C. TRAUTWINE Jr., 
C. E., I have been enabled to compile the following 
table, showing the results of tests of hemp and 
manila ropes made at the Watertown Arsenal, and 
at the laboratory of Riehle Bros. in Philadelphia: 
Tests OF ULTIMATE STRENGTH OF ROPE. 














cotteorracbeeints ' 
Size, ins. Ultimate Strength, Ibs. 
Ciroum-|Diam- |__Vetertown Teste. _| Riekiv'e Torts 
ference.) eter. | Govt. |Pureh’d | Navy |- See 
Manila. a Hemp.| 1873. 18388, 
1% 9-16 3.437 | 3,000 
2 #6 4,270 8,500 3.987 | 3,500 
2 3,937 | 4,000 
2 11-16, 7,460 6,000 | 4,880; 6,075 | 5,800 
3 K | 7,958 7,000 
3 1 | 9,650 7,300 7,040} 8,233 | 8,500 
3 1 1-16 9,580 | 10,625 | 10,500 
1 | 11,200 | 10,750 | 11,600 | 12,375 | 12,500 
1 12,812 | 14.500 
4 15-16 | 12,960 | 11,980 | 12,520 | 15,125 | 16.500 
4 1% SCS | 14.500 
4 14 =| «16,800 | 13,480 | 15,840 


—. ee | 


Column 3 gives a coefficient of 1,068 for a rope of 
2 in. circumference, and for 4-in. circumference only 
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At the recent meeting of the American Society of 
Mechanical Engineers at Richmond, Va., the author 
of the above paper ‘submitted a discussion of Mr. 
C. W. Hunt's paper on “Rope Driving.” Mr. Hunt's 
paper was reprinted on page 447 of our issue of Nov. 
15.. We condense Mr. MILLER’s discussion as fol- 
lows : 


The paper by Mr. Hunt gives the ultimate strengths of 
ropes as 720 C? (C representing the circumference of the 
rope in inches). The result of tests made by the U. 8. 
Government leads one to believe that while 720 is about 
the right coefficient for rope 1 in. in diameter, the coeffi- 
cient for rope 2 ins. in diameter should be much smaller, 
and that for rope 4 in. in diameter, much larger. 

In England hemp and manila ropes have been largely 
superseded by ropes of cotton; and I am satisfied that one 
reasoa for this is that dry manila ropes wear out too fast, 
while lubricated ropes give too low a coefticient of fric- 
tion. The angle of 45° for the groove has been in use for 
33 years, having been first introduced by Jas. COMBE in 
Belfast, treland; but if we are to use tallow-laid or 
other lubricated ropes, we should certainly use a sharper 
angle in the groove, especially in the American system, 
which employs the use of a continuous rope with many 
wraps. 

Mr. Hunt’s formula, 

Tension of driving side of rope |. 

Tension of slack side of rope ~’ 
implies a coefficient of friction of only .10. But I have ob- 
tained a coefficient of friction of .26,and have found one 
authority giving .28. REULEAUX advises for single line 
transmission, 30° angle of grcove. RAMsBoTToM, an Eng- 
lish engineer, and Yale & Towne use a 30° groove intrans- 
mission wheels of travelling cranes, and I hope to see the 
best American practice use 30° or 35° as a standard groove 
angle. The work done in pulling out a greasy manila rope 
from a 30° groove is not worth consideration, although we 
hear a great deal about the loss of power on this account. 

I am strongly in favor of using the continuous rope sys- 
tem, and also of using smaller ropes than are recom- 








DIAGRAM SHOWING CURVE OF COEFFICIENTS USED IN CALCULATING ULTIMATE STRENGTH OF 
MANILA ROPE. 


830. Column 4 shows a coefficient of 875 for 2-in. cir- 
cumference, and 666 for 41¢-in. circumference. 

Column 5 shows a coefficient of about 800 on the 
smaller sizes and 700 on the larger sizes, while the 
test on 15-in. circumference rope gave a coefficient of 
543. Column 6 also shows a smaller coefficient for the 
larger diameter. Column 7 shows a coefficient of 
980 for 18{-in. circumference and 1,031 for 4-in. cir- 
cumference, and is the only record of tests I can 
find showing an increasing coefficient. As it is only 
one case in four, I naturally adhere to the majority 
and think a variable and decreasing coefficient 
should be employed. 

In 1883 W. T. DurRFEE wrote an article for Mechan- 
tes on “‘ The Strength of White Manila Rope,” in 
which he quotes a “‘ master rope maker” as giving a 
rule of thumb as follows: “Each yarn of a new 
white manila rope will sustain a hundred weight” (112 
Ibs.), and he remarks that this rule agreed well with 
recent tests by Riehle Bros. Both of the tests and 
this theory show a decreasing coefficient; and the 
tests of rope 1%{-in. circumference, gave about 1,100 
as a coefficient, and 31;-in. rope gave about 900. 

The results of these tests are at least sufficient to 
throw great doubt upon the accuracy of current 
formulas; and I venture to give the following dia- 
gram representirg acurve of coefficients which I 
believe is about the right eurve for average cases. 

Using these coefficients, the following table gives 
the ultimate strength of manila rope up to 2 ins. 
diameter: 


Ultimate 
Diameter, Circumference. —— Coefficient. 

1% 2, 900 

2 3,250 845 

a4 4,000 820 

6,000 790 

1 3 7,000 730 
L 9,350 765 
1 10,500 760 
1 4 13,500 745 
1 15,006 735 
1 3 2750 i 
2 6 25,000 700 





mended in Mr. Hunt's paper. Again a factor of safety of 
36, or even of 25, seems a factor to provide for blunders in 
engineering rather than a necessity for safety. 

The most perfect small transmission I have ever seen 
(about 20 HP.) employs 5-16-in. manila rope on wheels 30 
ins. in diameter, using a tension carriage. Rather than 
use large ropes, I think it wiser to replace small ones 
oftener, for by so doing a great gain may be made in ef- 
ficiency, thus saving fuel. 

A large majority of failures in the continuous rope plan 
have occurred where the driving and driven sheaves 
were of widely different diameters, as for example, driv. 
ing dynamos, or driving a line shaft from an engine fly 
wheel. Asordinarily installed the ropes will not pull 
alike, and by calculation or by experiment we may find 
one rope pulling twice or three times as much as the 
others on the sheave. It is no wonder, if this defect can- 
not be cured, that engineers advise a factor of safety of 
25 or 30, 

An installation designed by the writer some two years 
ago for J. K. RusseLy, of Chicago, employs an engine 
driving sheave about three times the diameter of the 
driven sheave. To equalize the pull on the different ropes 
the grooves of the large driving sheaves were made with 
an angle of 6° and those of the small sheave with an angle 
of 45°. This change of groove angle has entirely remedied 
the unequal pulling complained of. It was arrived at by 
the following course of reasoning: 

It bas been observed that in sheaves of the same diam- 
eter, by the use of a proper tension weight, the ropes may 
all pull alike; while, where the sheaves are of unequal di- 
ameter, the pull is unequal. The only difference of con- 
ditions in the two cares lies inthe different arc of contact 
of the rope on the two sheaves, which leads to a greater 
frictional hold of the rope on the large sheave. To equal 
ize the frictional hold on the two sheaves we may sharp- 
en the angle of the small sheave or increase the angle of 
the large sheave. For instance, in dynamo driving I 
would advise 45° for the driving sheave and as sharp as 
30° for the driven sheave. Of course, the proper sheave 


angle can be arrived at by calculation, assuming a coeffi- 


cient of friction of 20 as being about a proper medium be- 


tween extremes. The above described improvement is 
the subject matter of a patent recently allowed the 


writer. 
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The Cost of Pumping at the Montreal Water- 
Works in 1889. 


The relative cost of pumping domestic water sup- 
plies by steam and water-power and the cost of 
pumping, whether by steam or water, is always of 
interest and value to the profession. We therefore 
abstract the following from the last annual report of 
the Montreal water-works : 

The total pumpage at the Montreal water-works, 
low-service station, for the year 1880, was 4,694,227, 
347 galls.,* of which 3,482,879,761 galls., or 74%, were 
pumped by water-power and 1,211,347,586 galls., or 
26%, were pumped by steam power. The average 
static head against which the water-power pumps 
worked was 189 and the dynamic 193 ft., while the 
static head against which the steam pumps worked 
was 169 and the dynamic 154 ft. For steam pumping 
broken bituminous coal of the Scotch and Nova 
Scotia brands was used, the former costing $5 and 
the latter $3.85 (Canadian) per gross ton. Unfor 
tunately the report does not state the amount of 
each kind of coal used. The percentage of ash at 
this station was 5.7. 

A total of 4,826,390 lbs. of coal was consumed, 
which gave a duty, without deductions, of 46,181,100 
ft. Ibs. per 100 Ibs. of coal, and lifted 25: galls. of 
water 169 ft. to the reservoir for every pound con 
sumed. 

The cost of raising 1,000,000 galls. 1 ft. was 7.8 
cents for steam and .96 cents for water-power. 
Nearly ali the steam pumping in 1889 was done by a 
10,000,000-gall. Worthington pumping engine erected 
in 1886. The steam furnished this engine was from 
a battery of Heine boilers. The water-wheels are 
three turbines and one breast, driving pumps witha 
combined daily capacity of 10,500,000 galls. 

The cost of pumping at the low service station, 
for each of the last 15 years, and the average for the 
period, both by steam and water-power, is given in 
the first two columns below, while the third column 
presents the cost of steam prmping at the high ser 
vice station for each of 14 years, and the average for 
the period. 


Cost, IN CENTS, OF RAISING 1,000,000 GALLS. | FT. AT THE 
MONTREAL WATER-WORKS. 


——-Low Service.— High Service. 


Year. Water. Steam. Steam. 
Winkivérctacdeos 2 11.9 a 
1876... 1.4 14.4 24 
WadsGceasicns 1.58 8 25.3 
er 1.06 17 35.5 

8 11.9 23.3 
1.2 12.3 27.4 
1.46 12.1 22.6 
1.18 25.8 25.6 
1.35 13.4 23.6 
1.24 21.1 3L.8 
1.02 9.4 37.6 
Lt 13.8 2 

-92 11.7 18.7 
1.12 8.2 19.7 

6 7.3 12.1 


1.23 (15 y'rs.) 13.2(15 y'rs.) 25.9114 yr) 





It will be seen from the above that at the low ser- 
vice station the cost of pumping has been quite ir 
regular, but that on the whole it has decreased, es. 
pecially for water-power. This, so far as can be 
judged from the data in the report, is largely owing 
to improved machinery. 

The Montreal high service re-pumping plant con- 
sists of,a 500,000-gal. Worthington pumping engine 
built in 1875 and a 3,000,000-gall. Gilbert, erected in 
1889, Water is pumped through a 12-in. main and a 
1,750,000 gall. reservoir. In 1889 nearly all the pump 
ing was done by the Gilbert engine. The total 
pumping for,the’year.was 126,418,495 galls., against an 
average static head of 213, and dynamic of 265 ft. 
Broken and stove anthracite coal of Welsh and 
“American” brands was used, the cost being $5.20 
perton. The percentage of ash was 11.63. A total 
of 455,648 Ibs. of coal was used during the year. The 
average duty obtained was 76,853,016 ft. Ibs., with- 
out deductions, and 277 galls. were pumped for every 
pound of coal consumed. 

The cost of pumping at this station increased, on 
the whole, from 1876 to 1885, after which it fell rap- 
idly, until 1888. In 1889, as has been stated, the new 
Gilbert engine was put in operation and the cost 
for the year was but 12.1 cents for 1,000,000 galls. 
raised 1 ft. against an average of 25.9 cents for 14 
years. 


* Imperial galions of 277.274 cu. ins. instead of United 


States gallons of 231 cu. ins. are always indicated. 


Tae IE WE 


ane 





ee 


= 


spd reryscreeer inenreregremdnsnrncmienneny\tenrsyenerinererne n> 


Pe Oren 


je eC IE TORII. TES Fh 



















Rn ee ett ee! 


cccsdinadhas) anon aaeliaedichaerean eeaeaieenees oe 


ae 
~ 


eR RE ee = 


Se 


se er er ree  m 


ett > ear en Sa oll i ai A i he ag EON i TT tt Ee neg pe wane 


we eee ere nae ee 


| 


merge cen oe 


502 


ENGINEERING NEWS. 





December 6, 1890, 
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Heavy Universal Milling Machine. 





The annexed illustrations show a new form of 
heavy, universal milling machine made by Pedrick 
& Ayer, of Philadelphia, Pa. It is designed for 
boring, drilling, facing, turning, milling, profiling, 
key-seating, rack-cutting to any length, gear cut- 


ting up to 5 ft. in diameter and other mechanical 
operations. Its chief claims of merit, are its great 
range of work, including work not done on other 


a 
B 
Cc 
D 
E 
F 
“tek Ss 
era! 
° a Fay 
7 ret aL. 
G 





Universal Milling Machine, showing application and 


attachments. 


universal machines; its great capacity, convenience 
and precision. 

The gearing is made either internal or external, as 
desired. The spindle is of steel and runs in bronze 
boxes, with a front bearing of 3%¢ ins. diameter by 
6 ins. long, and a back bearing of 2,°, ins. by 5 ins., 
with easy adjustment for wear. The cutter arbor 
supporting bar has a range of 26 ins. beyond end of 
spindle, or it can be pushed back out of the way 
when a large piece of work is to be bored or milled. 
It has three feeds, vertical, horizontal, in line with 
spindle, and transverse, at right angles with spindle. 
These feeds are all reversible and operated by the 
handle shown in the cut near the cupboard board. 
The platen is 48x14 ins. and has three slots for in. 
bolts on top, and is also slotted on both edges. The 
knee is carefully designed and constructed to with- 
stand all strains liable to be brought upon it. The 
floor space occupied is 49x36 ins. and the height of 
spindle is 50 ins. from the floor. The weight is 
5,000 Ibs. 

The second cut shows better than can be described 
some of the positions possible with this machine and 
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HEAVY UNIVERSAL MILLING MACHINE. 


its attachments, the latter also made by the same 
firm. Referring to the illustration, the arrangement 
shown at A indicates a method of cutting angle 
cutters and bevel gears; at B milling of locomotive 
quadrants, or ratchets for sand rod damper and in- 
jector handles. When the auxiliary shaft is in the 
position shown at C, the device can be used in a 
manner similar to the horizontal boring mill, or as 
a horizontal drill. By placing the auxiliary shaft at 
the angle shown at D, the recess for babbitt in loco- 
motive cross head wings can be dovetailed to retain 
the babbitt. A most Suseful application of this de- 
vice is shown at E, which represents the throttle 
lever in position, being milled for the various at- 
tachments. 

There are several small details upon locomotives 
and many details in the locomotive shop tool-room 
which require hand work, such as can be done by 
this device in connection with the clamp vise, shown 
at F. This clamp vise is arranged to swing at any 
angle. It has a graduated base plate, and is held in 
position on the trunnion by two nuts, which clamp 
the body together, as seen in the cut. The gradu- 
ated arc on the trunnion shows the angie at which 
the vise isset. The jaws are hardened steel, 8 ins. 
in length and open 5ins. The small pieces which 
make up the throttle and reverse lever and link 


motion, as well as the plates and keysin connecting 

rods, often require a class of work known as shap- 
ing or “jig” planing. It is to meet the demands of 
this class of work that this useful milling attach. 
ment has been designed, together with the clamp 
vise, to be operated together, as shown at G. Not 
only is this device useful in large shops having a 
great variety of work, but in small shops as well. 
where the number of tools is limited; there are also 
a multitude of uses, other than those shown, to 
which this attachment can be put. 


Brakes for “Slip” Cars,.and Communication 
Signals on English Railway Trains. 

A peculiar practice in English railway operation is 
the uncoupling of the rear car of a fast through train 
while running, so as to let it stop at a station through 
which the train passes. This practice is called “slip 
ping” a car, and is almost unknown in“this country, 
although it was at one time in operation on the New 
York Central & Hudson River R. R., a car for Sing 


PEDRICK & AYER, MAKERS, PHILADELPHIA, PA, 


Sing being dropped from a through express train. Of 
course the uncoupling is done, or the “slip” made 
some distance before the station is reached, the car 
running on with its acquired impetus and being con- 
trolled by hand brakes. A few cases are on record 
of ‘‘ slips” made too soon, the car in such case being 
left stranded on the track, and liable to cause an ac- 
cident unless prompt means are taken to send back 
a flag, and to notify the nearest signalman. The 
practice seems to be rather dangerous, but is still 
operated and with success, under proper regulations 
and management. 

The Board of Trade regulations now require that 
the last vehicle on a train must be braked from the 
engine, and that the guard traveling in this car must 
have the power of applying the brakes throughout 
the whole train. There is almost invariably a guard 
in the rear car of through trains, and always when 
that car is to be “‘ slipped.” The Vacuum Brake Co., 
of London, whose continuous automatic brake is 
in use on a large number of railways, has brought 
out a device, consisting of special cocks of simple 
construction, by means of which the continuous 
brake on the slip car may be under the control of the 
engine driver and guard until the slip is made. The 
coupling of the slip car has a hinged link, which is 
kept closed by a spring, and is‘opened by means of a 
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Cord ip the guard's compartment. The brake pipe is 
first disconnected, and then the car coupling. With 
the new device the guard can close the ends of the 
disconnected brake hose, and has a reserve of the 
vacuum brake power on the slip car available in 
emergency, as in the case of an obstruction on the 
track. Should the slip coupling break or acciden- 
tally become disconnected, the brake hose couplings 
will be pulled apart and the brakes automatically 
applied to the train and the detached car, and both 
brought to a stop, the same as in the case of the 
parting of an ordinary train. 

The law in England requires that all trains 
running a distance of more than 20 miles without 
stopping must be fitted with a means of communi- 
cation between the passengers and the engine 
driver and guard, A fine of $25 is imposed by law- 
for the improper use of the communication, or its 
use without sufficient reason. The communication 
is generally a stout cord led along under the eaves of 
the roofs of the cars, through rings or small pulleys, 
and connected to the striking lever of a gong on the 
engine and in the guard’s car or compartment. 
Electric communication, sounding gongs in the 
same way, and also displaying a small disk on the 
outside of the compartment to indicate where the 
call has been made, is in use on some lines, as on the 
London, Brighton & South Coast Ry. and Southeast- 
ern Ry. The Vacuum Brake Co., above mentioned, 
has introduced a new means of communication, 
which is operated in connection with the brake 
apparatus and is applicable to all trains fitted with 
the vacuum automatic continuous brake. 
In each compartment of every car, fitted 
underneath the parcels rack, is a handle 
attached to a copper chain which is 
connected with a red running along under the eaves 
of the car, and with a valve on the brake pipe. 
When the handle is moved air is admitted to the 
brake pipe and partially applies the brakes ; this 
calls the attention of the engine driver and guard, 
but should it for any reason be considered unsafe or 
inadmissible to stop the train at once, the driver 
can keep off the brake by using the larger ejector. 
By the same movement of the handle the rod above 
mentioned is turned, causing a small disk signal to 
appear at each side of the car; this signal indicates 
the car from which the communication has been 
made, and the position of the handle indicates the 
compartment, as the handle can only be moved 
back toits normal position by means of a special 
key carried by the guard. The Manchester, Shef- 
field, & Lincolnshire Ry. Co. has hada train run- 
ning between London and Manchester fitted with 
this apparatus for more than a year, and it is pro- 
posed to gradually equip the whole of the rolling 
stock. It has been very little used in prattice, but 
is said to have acted successfully when used. A 
series of tests was made recently by officers of the 
Board of Trade, with satisfactory results. 


The Sewage of London, Paris and Berlin. 





Ata weekly meeting cf the Balloon Scciety of Grea 
Britain, held recently, Dr. C. R. DrRyspau: F R.C.S., read 
a paper on the above subject. The lecturer demonstrated 
that the only rational and satisfactory method of treating 
the sewage of large cities was that now employed at Ber- 
lin, Paris, Croydon, and at a few other places on a less ex- 
tensive scale, and its agricultural application on suitable 
soils. London presented a very bad example to other 
cities in the manner in which it dealt with its sewage by 
turning at least 150,000,000 galls. daily into the Thames at 
the outfalls of Barking and Crossness, and by unwisely 
and inadequately dealing with the solid matters. Glasgow 
and Dublin were even more lamentable failures in this re- 
spect. At present Paris had 1,500 acres of land cultivated by 
gmall proprietors who make use of 20,000,000 tons per annum 
to irrigate their farms. Some 3,000 acres have also been 
acquired at Achéres, which it is proposed to cultivate in 
the same manner, and other sewage farms were contem- 
plated. The effluents were perfectly pure, and even 
drinkable. At Berlin the area of the sewage farms 
amounted to 19,000 acres. The crops grown were grass, 
roots; cereals, potatoes, cabbages and fruit. $16,055,000 
had been borrowed for succesefully dealing with the sew- 
age of 1,500,000 inhabitants, while Sir R. RawLInson 
estimated that the present sewage experiments in Lon- 
don with over 5,000,°¢0 inhabitants would -cost $50,000 000 
for no purpose whatever. The Paris Commission re- 
cently sent to Berlin reported a perfect success, and if 

the London County Council would send a commission 
their report must be equally satisfactory. The lecturer, 
ia conclusion, suggested an experimental farm to be 


tried at Barking, which, if properly laid out and managed, 
would, in a short time satisfactorily test and assure the 
fertilizing qualities of the sewage, and a limpid effluent 
would flow into the Thames instead of a foul stream 


which made it more like a cesspool than a river.—Indus- 
tries. 


PERSONALS. 

Mr. Epwin H. Hogss, late State Senator and Civil 
Engineer of the Amoskeag corporation, died on Nov. 27, 
at Manchester, N. H., aged 55 yeurs. 


Mr. W. R. LEHMAN, of Denver, Col., in charge of 
a Union Pacific Ry. surveying party, was drowned in the 
Sound, near Seattle, Wash., on Dec, 2. 


Mr. J. W. PALMER, formerly Assistant Engineer 
on the Macon & Birmingkam and Macon & Atlantic rail 
ways has been appointed Resident Engineer of the Macon 
& Atlantic Ry. 


Mr. FREDERICK K. WING, late Assistant Engineer 
of the Columbus Construction Co., of Chicago, has en- 
tered into partnership with Mr. Gro. A. RICKER, Civil 
Engineer, of Buffalo, N. Y. 


Mr. R. H. Hoop, formerly superintendent and 
engineer of the Davis Coal & Coke Co., of Davis, W. Va., 
has been appointed Chief Engineer of the Seaboard Air 
Line, with office at Raleigh, N. C. 


Mr. A. W. Cook, late Principal Assistant En- 
gineer of the Street Department, has been appointed City 
Engineer of Chicago. Acting City Engineer CHENEY re- 
turns to the charge of the Sewer Department. 


Mr. A. A. JaAcKsoN, General Superintendent of 
the New York & New England R. R., has resigned and 
the office has been abolished. The office of Superintendent 
of Transportation has been established and Mr. R. E. 
EAVENSON appointed to it. 


Mr. S. M. FELTON, Jr., late First Vice-President 
of the New York, Lake Erie & Western R. R, has ac. 
cepted the position of President of the East Tennessee, 
Virginia & Georgia Ry., with offices at Cincinnati, O. 


Mr. J. P. ANDREWS, railway contractor, died 
recently at Cairo, N. Y. He was a member of the firm of 
Andrews, Warren & Co., who have the contract for the 
Buffalo & Geneva Ry. He built the Fourth Ave. tunnel 
and the Grand Central Depot, New York City. 


Mr. Wo. B. Knieut, M. Am. Soc. C. E., of Kansas 
City, Mo., of which city he was City Engineer for several 
years, was very seriously injured by being bruised and 
badly scalded in a railway wreck at Jacksonville, I1L., on 
the Chicago & Alton R. R., on the morning of Dec. 4. It is 
reported that he may not survive his injuries. Mr. 
KNIGHT was, previous to his removal to Kansas City, a 
resident of New York City, where he was deservedly 
popular in engineering circles. 


Mr. Moores M, Waiter died in New York City 
Nov. 30 at the age of 81. He was a native of Spencer, 
Mass. About 1849 he came to this city, entered the iron 
business, and was one of the pioneers among iron bridge 
builders. One of his early works was the bridge at Buffa- 
lo, known as the old Buffalo Creek Bridge, which was 
considered a great piece of engineering in those days. 
The bridge, which has a clear span of 160 ft., is still stand 
ing. Mr. WHITE also built many bridges for South Amer- 
ican railroads. He was for several years Vice-President 
of the Second Avenue R. R. Co., anda director of the 
Christopher & Tenth St. R. R. 


Mr. W. M. GREEN, General Manager of the Cleve. 
land, Cincinnati, Chicago & St. Louis Ry., has announced 
the following changes: Mr. W. C. Irwin, Chief En“ 
gineer, having resigned, the office is abolished and the 
Maintenance of Way Department is organized as follows: 
Mr. T. O. Morris, Engineer Maintenance of Way, in 
charge of the Chicago, St. Louis and White Water 
divisions; Mr. Geo. W. KITTREDGE, Engineer Mainten- 
ance of Way, in charge of the Cleveland, Cincinnati & 
Indianapolis divisions; Mr. W. A. McConNELL, Engineer 
Maintenance of Way, in charge of the Peoria division; 
Mr. C. E. Irwin, Chief Clerk Maintenance of Way. The 
above offices to be located at Indianapolis, Ind. Mr. F. 8. 
Batcom, Engineer Maintenance of Way, in charge of the 
Cairo division; office at Mt. Carmel, Til. Mr. F. Woop- 
BRIDGE, Engineer Maintenance of Way, in charge of the 
Sandusky division ; office at Sandusky 0. Mr. J. B 
MITCHELL is Superintendent of Bridges. 


THOMAS JEFFERSON WHITMAN, hydraulic engi- 
neer, died in St. Louis, Mo., Nov. 25, 1890. Mr. WHrrmMaNn 
was born in Brooklyn, N. Y., in 1833, and commenced the 
practice of hydraulic engineering under Mr. James P. 
KIRKWOOD, on preliminary survey for the Brooklyn 
water-works, and remained on this work until 1866. In 
the last-named year he was appointed Chief Engineer of 
the St. Louis water-works, and was in charge of the con- 
struction of the new system of that city from 1866 to 1872. 
In the latter year he was appointed Resident Engineer 


and City Water Commissioher, which position he held 
unt'l very recently. After his retirement from office he 
acted as Consulting Engineer for Memphis, Tenn., 
Leavenworth, Kan., and several other cities in the West, 
He was also Consulting Engineer for the new sewerage 
system of Milwaukee. Mr. WHITMAN was elected a mem- 
ber of the American Society of Civil Engineers on Jan. 29 
1868, and was a younger brother of the poet, WaLT WHIT 

MAN. 
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Mascimum Stresses under Concentrated Loads treated 
graphically. By Henry T. Eppy, C. E., Ph. D. Prof. Math 
and C. E. Univ, Cine. New York: D. Van Nostrand Co, 
8vo., pp. 100; 25 cuts and folding plate. $1.50. 

This is a reprint from the Transactions of the American 
Society of Civil Engineers, and the general nature of its 
contents is correctly indicated by its title. As we have 
already noticed the paper we will not again review it ip 
book form, further than to say that there are many differ 
ent modes for accomplishing the results arrived at, and 
as doctors themselves differ so much as to which is best, 
though constantly working in this special fleld, we shali 
not attempt to decide between them. We doubt if special 
wheel-base computations serve any real good purpose. 


—Municipal Lighting. By M. J. FRANciIsco. Read be 
fore the National Electric Light Association at Cape 
May, 18901. New York: National Electric Light Associa. 
tion. Pamph., pp. 19. 

The contents of this paper were stated in our issue of 
Sept. 6, p. 210. Mr. FRANCISCO aims to show that figures 
indicating cheap electric lighting in cities where muni 
cipal ownership prevails are based upon faulty bookkeep 
ing Mr. J. P. Barrett, City Electrician of Chicago, 
was to have made an answer to Mr. FRANCISOO’s paper, 
in so far as it applies to Chicago, and this answer was to 
have been published and distributed with the paper under 
notice. Owing to a misunderstanding, Mr. BARRETT’s 
paper does not accompany the above, but will be pub 
lished separately by Mr. BarretTr. It should be read in 
connection with Mr. FRANCISCo’s paper. 


—Report on Disposai of the Sewage of the City of To 
ronto. By W. T. JENNINGS, C. E., City Engineer, Aug. 20, 
1890. Pamph, pp. 11; folding colored map and shee! of 
profiles. 

The general plan, as presented in this report, was out 
lined on p. 221 of our issue for Sept.6. The map is on a 
large scale and shows the present and proposed systems 
The profiles are of the high and low level intercepting 
sewers. 


—Report of the Water Commissioners of Melrose, 
Mass., for 1889. J. W. Ri_ey, Superintendent. Pamph.. 
pp. 36. 

This report contains 12 letters from various water- 
works engineers, contractors and superintendents regard 
ing the relative merits of wrought-iron aff cement and 
cast-iron pipe. The views are very divergent and will be 
commented upon in a future issue. 

—Report of the City Engineer of Somerville, 1889. 
Horace Eaton, City Engineer. Pampb., pp. 5%. 

The report contains a description ot the new high ser 
vice system, together with the preliminary report of City 
Engineer EaTon regarding it, and a report from M. M_ 
Tripp approving the same. The report contains a detailed 
description of the sewers built in 1889, with the cost for 
each street. 

— Annual Reports of the City Engineer of Buffalo, 
N. Y., 1888 and 1889. G, E. Mann, City Engineer. Pamph.., 
pp. 109. 

These reports consist wholly of tabular statements, 
which are very complete, regarding the work of the City 
Engineer, and are especially valuable for those interested 
in the cost of municipal engineering work. 


— Report of the Board of Water Commissioners, New 
London, Conn. W. H. RicHarpbs, Engineer. Pamph., 
pp. 32; three full page illustrations. 

Appended to the usual report for the year is the report 
by Engineer Ricuarps, describing the work recently dcne 
for an additional supply. The illustrations show views 
of the new pumping station, high service motor and pump 
and tank. The motor is similar in pri: ciple to that in 
use in Burlington, Vt., described and illustrated in EN 
GINEERING News, Vol. X VIII.. p. 234. 


—Annual Reports Received.—W ater-works reports for 
Woodsville, N. H., Brockton, Brookline, Holbrook, ips 
wich (Engineer's preliminary report), Leicester ard 
Medford, Mass., Willimantic, Conn., Youngstown, 0, 
Rock Island, [li., and Montreal, P.Q. General city re. 
port for Syracuse, N. ¥. City Controller's report for 
Pittsburg. Pa. Department of Public Work’s report for 
St. John, N. B. 

—The Mechanics’ Complete Library of Modern rules 
facta, processes, etc., for Engineers, Mechanics, Electri 
cians, etc.—Compiled by Thos. F. Edison, A. M. and Chas, 
J. Westinghouse. Chicago, 1890, Laird & Lee, publishers. 


This is a compilation, apparently made from various tech- . 


nical journals and publications, very crudely classified, if 
it can be said to be classified at all. The names of the 
compilers may accidentally coincide in form with those of 
Thomas A. Edison and George Westinghouse Jr.; but the 
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coincidence looks suspiciously like an attempt to connect 
these two well known men with the contents of the “Li- 
brary.” 


Fifth Annual Report of the Commissioner of Labor 
1889.---Railroad Labor. CARROLL D, Wricut, Commis- 
sioner. Pub. Doc., 8vo, pp., 888, principally tabular matter. 

The chief work of the Department of Labor since its 
organization in June, 1888, has been the collection of data 
relating to the cost of production of staple manufactures 
in this country and in competing countries. A part of the 
force which could be spared from this work has been em- 
ployed in collecting statistics regarding railroad labor in 
the United States, the work being done between Apri!, 
1888, and April, 1889. 

To publish full statistics for all the roads of the United 
States would have been impracticable, and so 60 different 
roads, having a total of 241,900 employs and including 
railroads in all parts of the country were selected for the 
investigation, The statistician has wisely adopted the State 
grouping arrangement to signify geographical location of 
roads; and he follows very nearly the State grouping used 
by “ Pcors Manual” and by this journal. He makes a seri- 
ous error, however, in trying to improve on this group- 
ing by classing Virginia and West Virginia with the Mid- 
dle States, and he puts Wisconsin with the Northwestern 
group instead of with Illinois, Michigan, Indiana and 
Ohio in the Central Northern group. 

In point of accuracy the statistics presented must rank 
very high, for they have all been taken by agents of the 
Department direct from the pay rolls of the roads report- 
ing. The names of the roads furnishing the information 
are not made public. 

The chapter on the relations of employees and corpora- 
tions opens with remarks on restrictions as to the use of 
intoxicating liquors. No less than 377 companies pro- 
hibit the use of intoxicating liquors on the roads under 
their control. About 25 companies furnish dwelling 
houses for the use of employees, and 149 provide dwellings 
for sectionmen, watchmen, tete., stationed in remote 
places. 

Under the head of beneficiary institutions, it is stated 
that only 19 roads maintain such institutions; but about 
75 companies are reported as giving more or less assist 
ance to outside beneficiary organizations. The report 
then devotes many pages to a description of some of the 
principal beneficiary organizations, both those conducted 
by the companies and those conducted by the labor or- 
ganizations being represented. The statistics regarding 
accidents collected by the Interstate Commerce Commis 
sion are quoted (See ENGINEERING NEws, June 7, 1890) 
and the figures of the casualties to railway brakemen will 
bear repetition. A brakeman has only 31 chances in 145, 
or | in 4.7 of dying a natural death, and will be injured on 
the average once in each 9 years of service. Out of the 
10,052 members of the Brotherhood of Railroad Brakemen 
in 1888, the total deaths in service were 114, with 53 total 
disabilities, Thus 1 in 60 of the members of the order 
suffers each year either death or total disability from the 
accidents of the service. 

The question of employer's liability for accidents to em- 
ployees is then fully taken up. Under the common law 
the employer is not liable where the injury was due to the 
injured man's own negligence or that of another employee, 
But legislation has reversed this common law principle in 
Great Britain and fin many States. The acts by which 
this has been done are given or abstracted. 
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employed less than half the working days in the year. The 
complete figures are as follows: 


No. of Per cent. 

No. of day’s work in year. employees. of total. 
95 days OF 1G0G... ...000c0cccccccece 404 25.1 
We MP UIIND. 5. 55s ac esececaencete 25,684 11.5 
51 to 100 days........ + shuns 31.014 13.8 
SUE BSED DANG: 65 occ ce enes caenyes 18,861 8.4 
SOME OIE, 6.0.0. vcascevcnshye 44,331 19.7 
SU to BS Gays... sievsncissoese 42,719 19.0 
Over 365 days (of 10 hours each). 5,557 2.5 
224,570 100.0 


The above figures exclude employees paid by the mile, 
trip, piece, etc., as no figures were available to determine 
the length of time they had worked. These numbered 
17,340. The surprising thing in the above table is that so 
large a proportion as 26.6% of the time workers had em- 
ployment only 50 days or less during the year. On the 
other hand, 21.5% of the time workers were obliged to 
stick to their posts over 300 days in the year, and if the 
trip and mileage workers were included this latter per- 
centage would doubtless be largely increased. 

Concerning the vitally important matter of wages paid, 
the fullest information is presented. For the above 
224,570 employees the following table is given: 


Employees. 


Actual daily earnings or daily rate 
nearest to average daily 
earnings. 











Under $0.21 
$0.21- —.40.. 

-41- 60. 

6l- _—.80. 

81- 1.00 | 
Total cmdliow BAGO. «<5. .isccccesee onal 
1.01- 1.20 
ee ee 
1.41- 1.60.. 
1.61- 1.80.. 
1.81- 2.00.. 
Total $1.01 to 2.00. ......... ccc eeeeee 
2.01- 
2.21- 
2.41- 
2.60 
2.81- 





Total $2.01 to $3.00 .................- | 
ORO Gis GEAR is ith side CK cess 
RO ass Aad ves <vesvssacbncad 
Ue OOO vse So scse nccccatunesyes 
TNE cniaihs scindinns oenge shea ante Sale | 
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Certainly no one with the figures of the above table be- 
fore him can claim that railway salary lists are not fixed 
with economy and fidelity to the stockholders’ interests 
In fact there are few industries inthis country in which 
the pay is so small in proportion to the responsibility, the 
danger and the arduous nature of the work as it isin the 
railway service. 

The most interesting tables in the whole book, however, 
are these which compare the average rates of wages paid 
in different sections to the principal classes of railway 
workers. The following is a condensed summary: 


AVERAGE DAILY PAY AND AVERAGE ANNUAL EARNINGS IN LEADING OCCUPATIONS ON 60 RAILWAY SysTEMs, 


[Employees paid by the mile, trip, piece, contract, or commission are excluded. 
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In Chapter LII. the analysis of the statistics collected is 
given; and the first thing that takes the attention is the 
wide variety of designations under which the men are 
employed. Copies of the pay rolls of 60 roads show 1,106 
different titles under which railway employees are 
classed, On these 60 roads 224,570 employees work by the 
day or by the month, but over half of this number were 


Among the notable points in this table are the high 
wages paid engineers, which seem certainly excessive if 
compared with those paid in any other department of 
railway service. Blacksmiths, machinists, masons and 
conductors are the only other employees who can earn 
over $2 per day, taking the country as a whole. The 
South shows its need of good workmen by paying very 


high wages to workers at trades and very low wages to 
the lower grades of labor. The Pacific States, on the 
whole, pay the highest wages te their employees. 

An interesting table comparing rates of pay on British 
railways with American shows that the British engine 
driver gets $1.46 per day against the American’s $3.22 
The British fireman earns 91 cents per day while the 
American earns $1.79%. British ‘“shunters” get 85 cents 
per day, while American switchmen, who are so prone to 
strikes, receive $1.50. 

The popular impression that railway trainmen have 
long hours of duty is found on investigation to be exag- 
gerated. A table is given showing cases of long hours of 
service or long runs, from which it appears that the cases 
where trainmen are on duty and actually on the train 
more than 12 or 13 hours hours at a time are very excep- 
tional. 

The 800 odd pages of tables which make up the body of 
the report seem to have been compiled with much care; 
but it would have made the report much more useful if 
more space had been devoted to digesting, summarizing 
and explaining this statistical matter. 


—Annual Report of the Chief of Engineers, U. S. A., 
1890. Pub., Doc. 8vo, pp. 378. 

The corps is shown to number in all only 112 officers, of 
whom 33 were engaged in river and harbor works alone, 
and 22 others partly on that and partly on fortifications; 19 
officers were on detached service. As a curious evidence 
of the status of civil engineers in the service—an appalling 
list of the various duties and details of the various in- 
dividual officers is given, occupying 20 pages of small 
type, with 3 to 30 items for each officer. At the end of all 
this there is one poor line for “U. 8S. Civil Engineer M. 
Meigs, on duty under the immediate orders of Major 
Mackenzie’! Not even his station or duty is deemed 
worthy of note. 


—Handy Lists of Technical Literature. A reference 
catalogue of beoks printed in English from 1880 to 1888, 
inclusive, with a select list of books printed before 1880. 
The following parts are now ready: Part I. Useful Arts 
in General, Products and Processes used in Manufacture. 
Pp. 100; paper $1.50,.cloth $1.75. Part 11. Military and 
Naval Science, Navigation, Rowing, Sailing, Yachting. 
Shipbuilding, etc. Pp. 104, paper, $1.50, cloth, $1.75, 
Part III. Engineering and Mechanics; comprising Ap- 
plied Mechanics, Machinery, Steam and Marine Engineer, 
ing, Railroad Building, Construction, Engineering, Man- 
agement and Practice, Civil Engineering, Surveying 
Leveling, Hydraulic and Sanitary Engineering, Sewerage 
and Drainage, etc., Mechanical Drawing. 8vo, pp. 168; 
paper $2.50, cloth $2.75. Part IIa. Electricity and Mag 
netism, Telegraph, Gas, etc., complete up to October 1890, 
will be ready about Nov. 10th, price about $1.00. If parts 
Ill and Ila, are ordered together a reduction of 15 per 
cent. will be made. Address F. E. Galloupe, 30 Kilby 
St., Boston, Mass. 


TRADE PUBLICATIONS, 


— Electrical Catalogues. Perhaps in no department of 
applied science is the scarcity of reliable books of refer 
ence, brought down to the present practice, so deeply felt 
as in the field of electrica] apparatus. Recent works like 
“Electricity for Engineers,”’ while excellent as far as they 
go, are too concise to enter into details. The different 
companies engaged in the manufacture of dynamos and 
motors have recognized this fact, and have prepared a 
large number of excellent catalogues, full of cuts and 
careful descriptions. 

Among the best of these are the publications of the 
Westinghouse Electric Co. One of the books of this com- 
pany is devoted to the alternating incandescent light 
system, and contains the following description of the de- 
velopment of that method of lighting: 


The alternating dynamo, instead of causing a continuous 
flow in one direction, sets up merely a vibratory move- 
ment—a back-and-forth flow in the wire, the vibrations 
being many thousands in a minute. Here the usual anal- 
logy of electricity to hydraulics ceases, since the reversal 
of motion in a flow of water would be accompanied by a 
great loss of ene due to its weight. Electricity being 
without weight, there is no loss of this, or any other, 
character due to the reversals, while the possibilities de- 
pendent upon the abstract fact of an alternating or re- 
ve flow are of the highest value. 

The dynamo in its original and elementary form was an 
alternating dynamo, but the immediate purpose of the in- 
vention being to decompose water into its constituent 
gases, which, aoe burned, would produce light, the alter- 
nating current failed in practice on account of its non 
polarity. Hence arose the commutator, a most ingenious 

ut complicated device, In its nature the commutator 
was an electric valve, the office of which was to reverse 
each alternate “‘aiternation,” thus turning them all in one 
direction, 7. e.. into a continuous ‘current. This continu- 
ous current, having polarity, was therefore applicable for 
there tany dee 

The early e cians, having thus familiarized them- 
selves with the phenomena and application of polarity in 
the electric current, next turned their attention toward 


the decomposition of metallic solutions as applied to 
electropla! , etc. A great advance was e in this 
special de ent of electro-dynamics, and ment) 


om § Teidue cal i —_ : as Case sennes wii 
elec ng 2nd motor plan ‘or considera- 
tion, the minds of electricians od Leama so fixed in the 
grooves of a necessarily continuous current that it oc- 
curred to no one to turn back and exantine, wliat were the 
possibilities of the original alternating in the new 
fields. Thus the commutator came to be considered as 
much an essential part of the dynamo as the shaft or 
armature. When, however, Megsrs. GaULARD and GIBBS 
so far divested themeelves of the trammels of precedent ° 
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as to discard the commutator and experiment with the 
current as primarily generated in the armature, it was 
found for lighting purposes to possess advantages of the 
most revolutionary character. 

To understand the alternati or converter system 
fully, it must be remembered that the term ‘continuous 
current ” not only refers to a continuous direction of flow 
but also to a uniform intensity of Pagasare (voltage or 
electromotive force) in all parts of the system. Elec- 
tricians have from the first recognized the pressing neces- 
sity of a voltage as high as possible, since the cost of the 
copper conductors is reduced in the inverse ratio of the 
square of the voltage employed. This voltage was fixed 
at 110 volts by the lamps, which, electrically speaking, is 
an extremely low pressure for distribution purposes; the 
dynamo must be wound to generate the same voltage and 
the wiring between the dynamo and lamps must be calcu- 
lated to convey the required current at again the same 
voltage. Such a system is commercially known as the 
multiple-arc system and is applicable only to extremely 
short distances. 

The next step in advance was the devising of the three- 
wire system. Without describing its action in detail, it is 
sufficient to say that it is merely a means Of increasing 
the vol in the dynamo and distribution system from 
110 to 220 volts, while still retaining the 110-volt lamp. 
The full saving of 75% of the copper dne theoretically to 
the increased voltage was never realized; the practical 
saving was from 30 to 60%, the former figure representing 
the best disinterested authority. To accomplish even this 
result, many new and complicated devices were neces- 
sary. 

Since it is obvious from the preceding paragraphs that 
the best results are obtained by a lamp the voltage of 
which is as low as possible, and on the other hand by a 
dynamo and distribution system the voltage of which is 
as high as possible, we at once set up two opposing re- 
quirements. When science insists on a high voltage 
generation and distribution, and a low voltage lamp as 
the absolute condition of further ss. We are at once 
brought to consider the equally absolute requirement of a 
device to interpose between the high voltage in the cir- 
cuits and the low voltage in the lamps, the purpose of 
which device shall be to convert or transform the high 
voltage necessary to perfect distribution into the low 
voltage necessary for perfect utilization. A system based 
on such a device becomes a “‘ converter system,” which in 
turn is dependent upon and only possible with an “' alter- 
nating” current. 

The converter is nothing more or less than an electrical 
reducing valve, es ofa high distribution press- 
ure on one side and a low service pressure on the 
other. 

We have seen that the continuous current system is 
necessarily a one-current system in which the limiting 
condition is imposed by the lamp. On the other hand, the 
converter system is a two-current system on which there 
are practically no limitations whatever. The flexibility 
of such asystem is apparent. For ordinary distances up 
to two miles, 1,000 volts in the distribution or primary 
circuit may be used, while from the same dynamo a 

ortion of the current may be raised to 2,000 or 3,000 volts 

or the primary circuits to adjoining villages or other re- 
mote points. We may at the same time employ any 
desired voltage in the service or secondary circuits. 


This alternating current system has been applied with 
much success to arc lighting, and another,catalogue of the 
same company contains a full description of the dynamos 
and lamps employed in this service. These two publica- 
tions together contain as thorough an account of the al- 
ternating system as any one, not a practical electrician, 
would need. ‘ 

The Westinghouse Electric Co. also operates the 
United States Electric Lighting Co., manufacturers of 
direct current incandescent and arc apparatus; which is 
fully described in a 52-page catalogue. This company 
controls the Weston, Farmer and Maxim patents, and is 
noted particularly for the excellent character of its 
switches, meters and similar devices explained in their 
publication. A special pamphlet is devoted to the well- 
known Weston direct-reading voltmeters and ammeters. 
Another Westinghouse concern is the Sawyer-Man Elec- 
tric Co., manufacturers of incandescent lamps and fit- 
tings, described in a pamphlet of 90 pages. 

The Brush Electric Co., the pioneer arc light manu- 
facturers for commercial purposes, issue a large 50-page 
catalogue of their machinery, containing unusually full 
tables of their dimensions, lighting or plating capacity, 
and horse power Of arc, incandescent and electro-plating 
dynamos and storage batteries. An interesting state- 
ment made in this publication is that the first Brush ma- 
chine, made in 1876, has been in steady use ever since that 
time and is now at work in Baltimore. 

The Fort Wayne Electric Co., using the Slattery alter. 
nating patents, and the Eureka Electric Co., which con. 
trols the Loomis system, both publish valuable cata] 
logues. 

The publications of the Edison General Electric Co. are 
too numerous to be all separately noticed. A particularly 
valuable pamphlet contains brief instructions for operat- 
ing dynamos in electric railway power stations, and those 
devoted to the Sprague motor and its applications are 
full of data regarding this favorite machine. 

The catalogues of the Wenstrom Consolidated Dynamo 

& Motor Co. are very interesting. The company controls 
the American patents of Jonas Wenstrom, the well-known 
Swedish engineer, and has published a number of good 
cuts illustrating their dynamos and motors, together with 
descriptive matter of more than usual completeness. The 
gearing manufactured by this concern is also fully de 
scribed, and its good service record will not seem so sur. 
prising after the account of its manufacture has been 
read. 
The C. & C. Electric Motor Co. bas a number of valuable 
publications; one in particular, devoted to the application 
of their motors to organ blowing, is very interesting read- 
ing. 

All of the above publications contain an amount of in 
formation which it is at present next to umpoesible to ob- 
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tain elsewhere. While allowance must always be made 
for a tendency toward exaggeration in trade catalogues’ 
the statements made in the pamphlets noted are, we be” 
lieve, all borne out by facts. 


~—Electric Street Railways. Pamphlet, Short Electric 
Railway Co., Cleveland, O., contains a number of good 
process cuts of several railways operated by Short 
machinery, together with cuts and descriptions of the 
leading features of the dynamos, motors and truck:. 


-Cypress Water Tanks and Cisterns and Water Sup- 
ply Material. Pamphlet, pp. 78 Caliahan & Lewis 
New Iberia. La. The firm which sends out this trade cat 
alogue is located in the Cypress timber district of Louisi- 
ana and its specialty is water tanks made from this 
wood, which is asserted to be especially adapted to this 
purpose, 


Viennot's Selected List of Trade Papers. Published by 
Jules Viennot, 504 Walnut St., Philadelphia, Pa. A use- 
ful list for advertisers, covering over 400 of the more 
prominent technical and trade' journals in this country. 
The “list ’ includes the name and address of publisher, 
date of issue, size of journal, and the advertising rates. 
“as furnished by the publishers themselves,” 


~Gibbon Duplex Street Railway Tracks. Catalogue 
No. 1. Issued by the company of that name; Office, No. 1 
Broadway, New York. Thisis a well digested and well 
illustrated exhibit of the advantages claimed for this new 
form of street railway track, already favorably com- 
mented upon in this journal of Nov. 15, 1890. ‘Ihe pamphlet 
shows its use on electric and cable roads, with full detail 
of all its parts and methods of construction. 


SOCIETY PROCEEDINGS. 


New York Railway Club.—The next meeting will be 
held at the club rooms inthe Gilsey Hou*e at 2 P. M. on 
Thursday, Dec. 18. Mr. R. A. Parke will present a paper 
on “Brake Rigging.” 

The Railway Master Mechanics’ and Master Car 
Builders’ Associations.—The next annual conventians 
of both these societies are to be held in New York City 
The Master Mechanics will meet on Tuesday, June 9, and 
the Master Car Builders on Monday, June 15. 


Civil Engineering Society, Mass. Inst. Tech- 
nology.— Meeting Nov. 20. Mr. H. E. Bradley read a 
paper on “The Erection of Iron Bridges,” and Mr. C. W. 
Sherman, one on “The Disposal of Sewage at Worcester, 
Mass.” A. L. GOETZMANN, Secretary. 


New England Railroad Club.—The next meeting 
will be held Dec. 10 at the United States Hotel, Boston; 
subject, “The Best Form and Application of Brakes to 
Driving Wheels of Locomotives.” Mr. L. M. Butler 
(N. Y., P. & B. R. R.), will open the discussion. Parties 
wishing to present any form of driving brake may do so 
by preparing a paper to be read at the meeting. 


Northwestern Kansas Irrigation Convention.~ An 
irrigation convention will be held at Oberlin, Kan., Dec. 
10 to consider methods for irrigating the northwestern part 
of the State. A. H. McGes, Decatur, Kan., is chairman 
of the committee on arrangements for the convention. J. 
W. GREGORY, Prof. RoBERT Ray and Secretary MONIER 
of the State Board of Agriculture will take part in the dis 
cussion. 


Liverpool Engineering Society.— At the meeting of 
this society at Liverpool (England) on Nov. 12, a paper 
wasread by Mr. John S. Brodie, on ‘Water Pressure 
Engines.” 

The author, after a general introduction on the subject, 
dealt with some water pressure engines which had re- 
cently been erected at the Whitehaven water-works for 
the purpose of pumping water to a portion of the town 
which is situated ata high level. He stated the condi- 
tions under which they had to perform, and then pro- 
ceeded to describe the engines and pumps in detail, giving 
statistics of their performance, together with the first cost 
and the actual cost of working. 


Central Railway Club,—A meeting was held on Nov. 
2%6 at the Lroquois hotel, Buffalo, N. Y. The principal! dis- 
cussion was on a circular recently issued by the New 
York Central & Hudson River R. R., to accept cars with 
M. C. B. couplers having the knuckles broken. Several 
members criticised the cireular and thought cars should 
be carded for this defect. This brought up the general 
question of couplers, and Mr. Adams, of the Boston & 
Albany, made a bitter attack on the M. C. B. type, which 
was ably defended by Messrs. Bisvell, Griffith, Mackenzie 
and others. A committee of five was appointed to pre. 
pare drawings showing just what amount of breakage of 
the M C. B. coupler should cause its rejection. Messrs. 
Mackenzie, Adams, Bronner, Kobson ard Griffith were 
appointed as the committee. 

At the meeting to be held on the fourth Wednesday in 
January, the topic discussed will be 60,000-lb. cars for 
merchandise. The annual banquet will take place at the 
same time. 

Engineering Association of the Southwest. —An- 
nual meeting of Nov. 13, Nashville Tenn.; 14 members 
and visitors present. The Secretary, Prof. O. H. Landreth, 
reported a total of 104 members of all classes enrolled, 
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decreased by 1 death and 2 resignations to 101, as the 
present membership. The total receipts were $602, and 
he balance on hand is $577.07. Ten meetings were held 
during the year, 8 of them in Nashville, and 10 papers 
were read. The estimated revenue for the present year is 
$1.302. The officers elected for the ensuing year were as 
follows: President, John B. Atkinson; first vice-president, 
Wm. L. Dudley; second vice-president, Charles Hermany ; 
secretary, O. H. Landreth, Nashville, Tenn.; treasurer, 
W. B. Ross. The next meeting will be held at Birming 
ham, Ala., on Dec. 12. The annual address of the retiring 
president, Mr. John MacLeod, of Louisville, Ky., was 
read by the secretary, in the unavoidable absence of Mr. 
MacLeod. The subject was the general development of 
engineering during the year. It was filled with valuable 
statistical information. 
O. H. LANDRETH, Secretary. 


Southern & Southwestera Railway Club.--At 
the meeting on Nov. 20 at Nashville, Tenn., the first 
subject discussed was, “Types of Heavy Locomotives 
Best Suited for Freight and Passenger Service.” Mr. Ja ¢ 
Meehan favored the American type locomotive up to 18 
ins. diameter of cylinder. Above that size he would use ter, 
wheelers for passenger service and moguls for freight 
service. The consolidation engine was better than the 
mogul for freight service, however, but it should have at 
least 20-in. cylinders and weigh at least 127,000 Ibs. In 
building ten-wheel locomotives he had found it best to 
make the middle driver instead of the front driver flange - 
less, as when the other plan was pursued the front driver 
dropped off the rail on sharp curves. 

Mr. PuLask! Leeps expressed similar views, and 


brought up the question of swing motion trucks for en- 
gines. He favored the rigid tracks except on two-wheel 
trucks. 

A paper on “Joint Car Inspection” was then read by 
Mr. J. J. Casey, who favored having such inspection 


under control of the car departments, and having each 
road employ its own inspectors, the joint inspector acting 
as umpire. This view was favored by most of the mem 
bers present. 

The next meeting will be held at Atlanta, Ga., Jan 14 
A paper will be presented by Pulaski Leeds on “Hanging 
Brakes to Car Bodies or to Trucks.” Mr. A. G. Stein 
brenner will discuss *‘Rigid and Swing Motion Trucks.” 


Engineers’ Club of Philadelphia.— Noy. 15, President 
H. W. Spangler in the chair; 21 members and 7 Visitor, 
present. The Secretary presented, for Mr. R. Taylor 
Gleaves, a description of Continuous Rails for Railways, 
which are carried upon ordinary ties of wood or iron 
weighted down with a covering of earth, gravel or stone 
so that they cannot easily move. The spikes are nc t 
driven home by three-eighths of an inch, so that undula 
tions may take place in the rail without disturbing either 
spikes or ties, and arrange ments resembling turnouts are 
put in at fixed points, such as frogs, and at the foot of 
heavy grades, for the purpose of admitting of longitudinal 
motion. 

The author explains how the rails are united so as to 
make them continuous. In the case he notes the rails 
were riveted together with fish plates. He says that 
while the riveting was in progress the expansion gave 
some trouble, but since it has been completed there has 
not been the slightest buckling or any perceptible pulling 
in on thecurves. The ties are covered with red clay con- 
taining some loam, and, to prevent dust, part of the trick 
was turfed and grass seed sown over the remainder, so 
that now he says “instead of a wrench the watchman 
pushes a mower, and the road bed looks like a pretty 
green lawn with two metal ribbons laid across it.” 

Speaking of the doubts which had been expressed as to 
the utility of this arrangement, the author says that it is 
a fact “that there isin Virginia a section of track laid 
with rails three miles long, that it has been in service 
since June, 1889, that it has not been surfaced or lined 
since put down, that the only expense of maintaining it 
has been the watchman, that engines weighing 104,000 
lbs. are frequently run over it at a speed of 50 miles per 
hour, that it is simply ballasted with earth, and that he 
would take pleasure in showing it to any who care to in. 
vestigate.” Howakb MuRpPHY, Secretary. 


American Society of Civil Engineers.—The regular 
monthly meeting was held Dec. 3, President W, P. Shinn 
in the chair. The Secretary announced the death, on 
Nov. 25, of Mr. Thos. J. Whitman, of St. Louis, Past 
Vice-President of the Society. The President stated that 
the Committee on the Revision of the Constitution had 
handed to the Secretary amendments and a report; it 
was moved and carried that these should be printed and 
sent out to the Society in advance of the annual meeting 
The Secretary read the names on the eight tickets for the 
nomination of officers for the ensuing year. The seven 
independent tickets are similar to that of the Nominating 
Committee (which was given in ENGINEERING NEWws 
Nov. 8) except in the names for a Vice-President and a Di- 
rector in place of Mr. Bogart and Mr. Cooper, respective- 
ly, both of whom have declined the nominations, and for 
a Secretary and Treasurer. The nominations which are 
identical in all the eight tickets are as follows: 

President, Octave Chanute. 

Vice-President. Chas. Hermany, 
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Directors, Rudolph Hering, Clemens Herschel, Edward 
P. North, 8. Whinery. 


The nominations for the other four officers mentioned 


of members in {several western cities will probably act 
in the selection of a ticket, if they can agree, of which 
action you will be informed in time to cast your vote. 











above are as follows: 6 The annual meeting occurs Jan. 21, 1891. The object of 
Vice-President. Secretary. Treasurer. | Director. 
Nominating Committee... ... *J. Bogart. J.C, Trautwine.Jr.| “Geo. 8. Greene, ie = Cooper. 
New York Ticket.............. A. Fteley. F. Collingwood. | J. 3. Bogen. 3. B. Brush. 
Albany Wee eeeweees *C. B. Brush. J. ae. 0. F. Nichols. ’. H. Myers. 
Boston S © \peneeee weds A. Fteley. J.C, Trautwine,Jr., °F. Collingwood C B. Brush. 
Philadelphia * cncatccecass] Ste i an. F. Collingwood. — C. H. Myers. 
Pittsburg vn gh en ene A. Fteley. F. Collingwood. < a rush. A. P. Boller. 
Cents 6 saescssen A Fteley. F. Collingwood. White. J. E. Childs. 
ee Re rr: W. Katté. J.C. Trautwine,Jr. » p Boller. J.E Childs. 


* These nominations have been declined. 


The business of the evening being concluded, Mr. 
Shinn, who had some committee business to attend to, 
called Mr. J. J. R. Croes, Past Vice-President, to the 
chair. 

The paper of the evening was on “ The Construction 
and Maintenance of Track,” by Mr. J. A. Hall, M. Am. 
soc. C, E. The paper was an interesting one, and was of 
a practical character, specially suitable for presentation. 
as it gave the author’s own opinions and methods of 
practice, thus tending to draw out a general discussion. 
It ig to be hoped that other papers of this practical and 
* Hive” character may be forthcoming at future meetings; 
they are really of more interest for reading and discussion 
at meetings than more elaborate and abstruse papers, 
though these latter have, of course, great value in the So- 
ciety's transactions. We shall give some notes on this 
paper next week. 

The following candidates were declared elected: 

MEMBERS. 

Geo. H. Kimball, Chf. Eng., L. 8S. & M.S. Ry., Cleve- 
land, O. 

H. M. Marshall, Miss. Levee Board, Vicksburg, Miss. 

James Orange, Hong Kong, China. 

Wm. A. Pike, Prof. of Engineering, Minneapolis, Minn. 

F. M. Rood, Asst. Eng., N. Y. State Canals, Mechanic- 
ville, N. Y. 

Wm, L. Scaife, Scaife Fdry. & Machine Co., Pittsburg, 
Pa, 
| Geo, C. Smith, [Chf. Eng., 
Montevideo. 

R. Watkins, Sydney, Australia. 


Western Ry. of Uruguay, 


JUNIORS. 
Wm. H. Chadbourn, Chf, Eng.,Wilm., 
RK. R,, Chadbourn, N, C, 
C, Davis, Dept. of Docks, New York City. 
©. H. Deans, New York City. 
A. ©, Stites, Kansas City, Mo. 


American Society of Civil Engineers.—The follow- 
ing circular has been issued : At a meeting of the un- 
dersigned members of the Society residing at Albany, 
N. Y., and vicinity, held at the office of the Railroad 
Commissioners at Albany, N. Y., on Friday evening Nov, 
21, the following resolutions were adopted: 

Whereas, The ticket for officers of the Society for the 
coming year submitted to us by the nominating commit- 
tee contains the name of one candidate (for Secretary) 
whoee eligibility is doubtful, and 

Whereas, The ticket also contains the names of three 
other nominees who have declined to serve if elected to 
the offices for which they have been nominated, making 
it inadvisable to vote this ticket and highly desirable that 
another one be selected which shall be free from these 
objectionable features, and 

Whereas, In our opinion the best interests of the 
Society demand the retention of Mr. John Bogart as Sec- 
retary, now, therefore, be it 

RESOLVED, That the following ticket for officers of the 
Society is hereby put in nomination (ticket same as the 
official one, except as follows): For Vice Presidents, 
Charles B. Brush; Secretary, John Bogart; Treasurer, 0, 
F. Nichols; Director, Charles H. Myers. 

RESOLVED, That the Secretary forward a formal nom- 
ination, properly signed by at least five members, to the 
Roard of Direction, and that he also mail a copy of these 
resolutions to each member of the Society. 

EK. Sweet, A. C.S. Wurtele, H. Andrews, A. J. Swift, G, 
P. Hilton, J.P. Kelly, J. A. Powers, G. I. Bailey, C, F. Sto- 
well. 

Of the 9 signers, 3 became members in the current year, 
1 last year (1889) 2 in 188% and 1 in 1887. The names of 5 
members residing in the same locality, and averaging 10 
years’ standing, do not appear. 

The following important circular has been sent out to 
all Members: 

ELECTION OF OFFICERS IN THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 

DEAR Str ;—It is probable that in the approaching 
election of officers in the American Society of Civil Engi- 
neers, there will be several nominees for some of the 
places on the ticket, und perhaps more than one complete 
ticket. In order to allow time for some harmony of 
action, after the nominations are sent out, you are re- 
epectiully requested to withhold your vote until some 
united action can be obtained. The local associations 


Chad. & Conway 
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this otatiitilagtiins is not to ) solicit your ebb pa any par- 
ticular candidate, but only to inform you of the oppor- 
tunity you will have of uniting your vote with others, if 
you should so desire, and will retain your vote until you 
are informed of this general action. 

You are also reminded that you can at any time with- 
draw your vote and substitute another before the date of 
the annual meeting. 

M. L. Hotman, 
Rop’t Moore, 
Rop’t E. McMath, 
J. B. JOHNSON, 
Ben. L. Crossy, 
Gro. BURNET, 
W. 8. LINCOLN, 

St. Louis, Nov. 26, 1890. 


Engineers’ Club of St. Louis. —The club met Nov. 20 
to discuss the problem of aerial navigation, its practica- 
bility, and the means whereby it might be attained, if at- 
tainable. 

After transacting routine business Prof J. B. Johnson 
read a paper on the natural limitation of aerial naviga- 
tion: 

In -this age of marvelous accomplishment, any state- 
ment of the necessary limitations to such achievements is 
apt to be received with surprise and incredulity, even by 
those best capable of judging of such possibilities. It is to 
be expected, therefore, that the assertion that there 
never can be a commercially successful solution of the 
aerial navigation problem will at once be received as a 
mark of degmatic ignorance worthy of the Dark Ages. 
But in spite of the unfriendly atmosphere of the present 
time to the expression of such an opinion, and without 
forgetting the many notable instances of the failure of 
such predictions, itis the writer’s firm belief, based on 
what he holds to be uncontrovertible natural facts and 
laws, that such is the case. 

The first requisite to any scheme for navigating the air 
is the suspension of the vessel in the air, either by making 
its specific gravity the same as that of the atmosphere or 
by maintaining its elevation by mechanical means. 

If the vessel floats by its own buoyancy it must be sus- 
tained by a gas lighter than air. If the lightest known 
gas, hydrogen, be used, then the total volume of air dis- 
placement will be 14 cu. ft. per Ib. of total, dead and live, 
load. This buoyancy must be a variable quantity, also, 
both to overcome the natural variations in the atmos- 
pheric density, and to enable the vessel to return to earth 
and ascend again at pleasure. If no gasis ever discovered 
lighter than hydrogen, which is not probable, then a vol- 
ume of 14 cu. ft. per lb. total load is the measure of the 
size of the ship. In case the vessel is only partly sustained 
by its buoyancy, and the remainder of the load is lifted 
and neld in suspension by mechanical means, as by screw 
propellers on vertical axes, the power required is enor. 
mous, and it must be constantly exerted, without a mo- 
ment’s interruption, at the risk of the entire vessel falling 
instantly to the ground. It has been shown that to sus- 
tain one ton in the air by direct mechanical means, as by 
a horizontal propeller screw, would require the net expen. 
diture of 60 HP. or 3 HP. per 100 Ibs. of weight. It is, I 
believe, impossible that any motor will ever be made 
which, with its fuel for several hours’ work, will weigh as 
little as 83 Ibs. per HP., to say nothing of lifting any live 
loadin addition. 

Although experiments on atmospheric resistance are 
not numerous and complete enough to give the exact co. 
efficients to use for any given shape and velocity, yet it is 
known in general that the coefficients which hold for 
water may be applied to air or to any fluid medium when 
due allowance is made for the difference in density. That 
is, the coefficient for air is appropriately equal to that for 
water divided by the ratio of the density of water to that 
of air. 

The shape of a balloon offering the least resistance is 
that of a spindle tapering to a point at both ends. The 
length which gives the least atniospheric resistance is 
probably about five or six times the maximum diameter, 
and the volume may be taken as approximating that of a 
cylinder equal to three diameters in length. 

The volume of such a cylinder is: 

Vol. = 2.4 D® 

Since one pound requires a volume of 14 cu. ft. to float it 
in the atmosphere, using hydrogen gas, to float one ton 
would require 28,000 cn. ft. 


E. D. MEIER, 

J. A. OCKERSON, 
N. W. EAyrs, 
Cuas. J. LEDLIE, 
S. B RUSSELL, 
O. B. WHEELER, 
D, W. WELLMAN. 
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Or, if n is the total weight in tons. the diameter of the 
vessel of the above shape and proportions necessary to 
float the load will be found to be: 


D = 22.83 J 

Without now going into a discussion of the coefticients 
of air resistance for such a vessel I will take that which 
was found from actual balloon experiments by Capt. 
RENARD, with the cigar-shaped balloon La France, which 
made seven trial trips in 1884-5, attaining to a speed of 14 
miles per hour and five times returning to the starting 
point. He found the resistance to be: 

R = 0.00032 D? Vv, (3) 

Where R = resistance in pounds, 

D = maximum diameter in feet, 
V = velocity in feet per sec. 

Since the immediate object here is the computation of 
the horse power required to prope) the airship at given 
speeds, irrespective of the means which may be selected 
to do this, and since this is a function only of speed and 
resistance, we are now prepared to write an equation for 
the horse power. This is the resistance into the speed in 
feet per minute, divided by 33,000, or, 

ORV Rt V 
Net HP. = -——- = (4) 
: 33,000 550 
Substituting for R its value as given in Eq. (3) we have 


-00032 
Net HP. -—— D? P*, 
550 


But Eq. (2) gives usd in terms of nthe number of tons 

total load. Substituting this we have for the net HP.: 
Net HP, = 0.0003 n 3 V®. (5) 

But by any system of propulsion there must be at least 
20% slip and 20% loss from interna] resistances, making 40 
of the total, hence the total] horse power required to propel 
our air ship will be 40% more. 

Now there is nothing in this equation-which can be seri 
ously in error, and for our present purpose it must be 
taken as sufficiently correct. The following table of gross 
horse power required for propelling air ships of the given 
gross tonnage at the given speeds has been computed by 
this formula: 

Total horse power required for propelling 
shaped balloons: 


Total Load in Tons. 


spindle- 


ans in ~— per Hour~ 


40 5] 

Dkdaubapicds cn cdseeGdbh t ayeteu t a 5 2 ~ 96 187 
Be 2s5bn len hGs awe We eadwn owe 4.4 3% u9 22 550 
Di sid in Sew Seae 8 5g COIR CE 6.9 55 (186442 8D 


“It is not probable, therefore, that.a speed of more than 
25 or 30 miles per hour will ever be attained with balloons: 
A balloon that can only move at a speed of 25 or 30 miles 
an hour could not hold itself up against a wind which 
near the surface registers only 5 or 6 miles per hour. 

There remains one other class Of aerial devices, called 
aeroplanes, ér flying machines. They consist essentially 
of two large planes, arranged like the wings of a butter: 
fly, but set at an angle of nearly 180°. If sucha pair of 
planes are tilted slightly upward in front and pushed 
rapidly from behind, they will evidently float, and may 
be made to carry a considerable load, dependent on their 
area and speed. It has been found by Mr. Drzwieki' 
given by him in a paper before the International Congress 
of Aeronauts and Aviators, held in Paris during the ex- 
position, that the most efficient angle at which to tilt the 
planes upward in front is 1° 50’, as at this angle the great- 
est sustaining power is obtained, with the least head re- 
sistance, or, what is the same thing, a given load is 
carried at a given speed with the least work. 

A remarkable result of his investigations is that the re- 
sistance of such an aeroplane per unit load is a constant 
for all speeds, so that the work done in this case varies 
directly with tonnage and speed instead of with n 3 V*, as 
was the case with the balloon. This is a much more hope. 
ful prospect. It results from the fact that at greater 
speeds, for a given tonnage, the area may be reduced 
while the angle with the horizon remains the same. It is 
estimated that if a perfect piece of apparatus of this kind 
were once put in motion at 25 miles an hour, it-would re- 
quire but 6 HP. per ton to keep it moving horizontally 
through (the air at that speed, or but 12 HP. per ton for 
a speed of 50 miles per hour. Even granting the truth of 
these figures, the difficulties that arise seems to be in- 
surmountable. There seems to be no way to get started, 
or to stop, and the general stability of the apparatus to 
prevent some kind of a capsizing would seem to be im- 
possible of attainment. No such apparatus, even as a toy, 
has ever yet been made of any significance, and here 
again I think we are warrented in indulging the most 
hopeless feelings in regard to ever attaining to anything 
like a commercial transport in the regions of thin air. 

Western Railway Club.—At the meeting on Nov: 18 
the first subject taken up was rigid vs. swing beam 
trucks, on which much discussion had already taken place 
at the last two meetings. A letter was read from Mr. G. W. 

Cushing in which reference was made to the necessity of 
the swing beam truck for use with M. C. B. coupler: to 
relieve the strains on the drawbar and its stirrup and on 
the end timbers of the carand also avoid the liability 

to derailment when passing sharp curves With cars of 

various lengths coupled together. 

Mr. J. W. Cloud placed additionahémphasis on the need 
of a truck with a side motion on cars with the M. C. B 
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couplers. He then described experiments made by him 
some years ago to determine the relative resistance of 
rigid and swing beam trucks on a locomotive. The ex- 
periment were made with a dynamometer, and it was 
found that at average speeds the swing beam truck had 
a slightly greater resistance than the rigid truck. The 
swing motion seemed to allow a certain amount of play, 
which resulted in a lateral hammering against the rail. 
A large number of experiments confirmed the correct- 
ness of this result, and many railroads abandoned the 
swing beam truck under their locomotives because of 
this and because of the great wearof driving boxes and 
hubs with this type of truck. 

A letter was read from Mr. D. J. Durrell, Mechanical 
Engineer of the Illinois Central R. R. The letter advo- 
cated swing beam trucks with long hangers, and the use 
of large wheels as thorough preventives of flange wear. 
Others had proposed to restrict the swing beam truck 
to cars below 40,000 Ibs. capacity, but he would put it on 
cars as heavy as 63,000 lbs. capacity. He had noticed that 
cars having swing trucks, long hangers -and large wheels 
did not crowd the railsin passing switch curves, where 
rigid trucks nearly turned the guard rail. 

For.length of hangers he recommended the formula : 

Length = A B — gauge of track. 

In this.formula, 4 B = distance from head of rail to 
point of intersection of center line of car body and line 
perpendicular to axis of bolster at the center (the car 
standing on a curve with outer rail elevated 3ins.). The 
horizontal distance between centers of hangers should be 
at least 6 ins. more at the top than at the bottom. Sucha 
truck, with fair track and wheels, he believed, would 
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Section of Locomotive Tire and Retaining Rings. De- 
signed by the Midvale Steel Co. 
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give very little flange wear. He also recommended that 
the wheel diameter should be found by the proportion : 
diameter: A B : : 2: 2.75. 

Concerning decrease of sharp flanges be said that 
in the first 6 months of the present year 632 wheels were 
removed fron» Illinois Central passenger equipment in 
the Chicago yards,and of this number but 11 were re- 
moved for sharp flanges, He had not been able to obtain 
the exact figures as to the saving in flange wear on [Illinois 
Central freight cars by the use of the type of trucks 
above described, but considered it at least 65% to 75s. As 
to the cost of repairs, he found no difference between the 
two trucks, but considered that repairs to car bodies were 
heavier with rigid trucks. He agreed with other speakers 
that the binding of side bearings was a fruitful cause of 
flange wear. He recommended a maximum lateral swing 
of 1% ins. each way from the center in truck bolsters. In 
conclusion he said that the removais of wheels for all 
causes on the Illinois Central during the past year aver- 
aged less than one for each passenger car, freight car and 
tender on the whole system. 

In reply to questions, Mr. Durrell furnished the fol- 
lowing statement of wheels removed at Chicago passen- 
ger station, Illinois Central R. R., during the first six 
months of 1890, with the causes of removal: 


Crumbled tread...... ... GB BahS CRIM ask on 0c cccscces 1 
a ponceece = Cetoeed Heed RE ; 
GUN GU 6p seiko sees pped flange............. 
Worn out and crumbled 2 Loose wheel................ 2 
Sharp flange............. 11 Not stated... .:............2 

Total not fit for further service................ Métce 466 
Good — “cut or burnt 
Pc eein sei oaks 7 Partly worn.... ......... 199 


Fit for further service, 166; total removals, 632. 


Mr. Barr vigorously combated the position of Mr. 
Durrell that flange wear can be largely overcome by 
the use of any design of trucks, and gave as his opinion 
that four-fifths of all flange wear is caused either by dif- 
ference in size of the wheels on the same axle or by differ- 
ence in their wearing quality. One-fifth of the wear only 
is due to the truck. At the same time, he considered that 
the relative flange wear with the two classes of trucks 
would have much to do in determining their relative 
value. 

Mr. D. L. Barnes spoke as follows with regard to swing 
motion trucks on cars with M. C. B. couplers: 


- While cars which vary in length, are pasting curves, 
there is a difference inthe lateral displacement of the 


ends of the couplers. To accommodate this, there isa 
space between the drawbar and the strap of about % in.. 
and there is also play at the ends of the journals, making 
a total of about 1% ins. Now, as it often happens that 
there is a difference of 4 ins. in the displacement, it seems 
to me that before the swiug beam truck is discarded this 

int should be considered. I know of cases in which the 
Coone of tenders and the fronts of baggage cars have been 
eonuected by antomatic couplers, and the baggage car 
has lifted the tender off the track, 


METHODS OF ATTACHING STEEL TIRES TO WHEEL CENTERS. 


The discussion of the paper on this topic, presented at 
the previous meeting by Mr. Rhodes (ENG. News, Nov. 
8, p. 427) was then taken up. Mr. Rhodes exhibited sheevs 
of drawings showing the amounts of wear which could be 
obtained from tires with different styles of fastening. 
Each tire is supposed to be 24%ins. thick at the start. 
Assuming that flange wear will condemn the tire and 
that at the throat there must not be less than %in. of 
metal, the following tread wear can 
be obtained with the different fasten- 
ings: 
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This shows a difference of about % in 
between the maximum and minimum 
amounts of wéar available. On a 42-in. 
tire this would be equal to about 70 
Ibs. of metal, which, at 2% cts. per Ib., 
would cost $1.93; at 4 cts. would cost 
$2.80, and at 5 cts. would cost $3.50. 

These figures, however, are only ap- 
proximate, and this is, of course, only 
one of the things to be considered in 
weighing the merits of various forms 
of tire fasteners. 

Mr. Rhodes also showed drawings of 
a tire and retaining rings, designed by 
the Midvale Steel Co. for an Fastern 
railway, and samples of broken tires 
which were secured, as shown in Fig. 6. 
In conclusion he repeated his opinion 
expressed at the last meeting that the 
best form of fastener is one which se- 
cures the tire to the center ina man- 
ner that will allow a slip of the tire 
without any shearing strain being 
brought on the fastener. In other 
words the fastener should be circum- 
ferential to the tire and not at right 
angles to it. 

Mr. Harrison described the method 
of securing tires with hook-beaded bolts 
let in flush on the outside of the tire 
with a nut on the inside, which was 
used for 30 years on the Baltimore & 
Ohio. The wheel center is tapered 1% 
ins. to the foot to take the tire, and seven 
or eight bolts are used. Recently the 
method has been abandoned and tires 
are now shrunk on, The principal 
object in changing was to facilitate 
renewals. 

Mr. Barnes said he had seen a soft 
wheel center reduced nearly \ in. in 
diameter at the wheel fit by too much 
shrinkage on the tire. 

Mr. Forsyth doubted whether it was 
wise to use any of the ring fasteners 
shown in the drawing since the fasten- 
ings weaken the tire and materially 
reduce its life. Breakages often occur - 
through the flange, which retaining 


FIG.1. 
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This, to my mind, is a mistake, for the reason that in the 
use of a M. C. &. close coupler the rigging is too stiff and 
the engine cannot exert its tractive power as effectiveiy 
as if greater elasticity was had in the tensile resistance. 
remembering that as a measure of safety we are limited 


in the forward movement of the bar. Another special de 

vice is aided in absorbing the blows by the use of friction 
ylates, which are operative both in the backward and the 
orward movement of the bar. Another device aims 
at increasing the buffing resistance without any 
increase whatever in the tensile resistance The 
majority, however, confine themselves to increas 
ing the strength in the other parts of the draft con 

struction, and the vital point, the absorbing or the blow, 
is entirely ignored by many except where they figure that 
the body of the car itself is capable of absorbing a greater 
orlessamount This capacity of the car itself to ansorb 
blows depends largely on whether a continuous timber is 
used underneath the sill of the car and whether the stops 
are so framed that a very rigid bearing is had on these 
timbers, and also upon the casting of alug on the top of 
the bar, which in its backward movement comes in con 

tact with the end sill, with all of which conditions there 
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Sections of Locomotive Tires with different fastenings. Showing metal 


rings would not hold. He suggested 
fastening by putting a tap bolt through 
the felloe, compensating for the weak- 
ening by adding to the steel tire the 
weight of the ring fastenings. 


A paper on “Draft Rigging,” by Mr. C. A. Schroyer, 
was then presented. The following is slightly condensed 


from the original: 


Bretahty © per oe. . of the cost of 
freight car equipment to-da 
axies, is in the dreft rigging, It is wel 


not including wheels or 


available for wear before tire is condemned 


(Thickness of all tires when new, 21-2 ins. Areain black shows tire worn to 
lin. thick at center of tread and turned down for final run. Dimension in center 
of tread shows thickness of metal available for service befo-e tire 1s condemned 
at 3-4 in. thickness.) 


is yet more or less destruction when the blow received is 
greater than the cushioning capacity of the springs used. 
It is the universal practice in our country to use a coil 

: ecte SS a Ss of —_ owe ane we are 
m the strength of any coil spring which can be 

maintaining our used, as follows: In the length of the spring, by the need 


lL known that the of preventing an increase in the movement; in the diam- 


tractive power of our read and switching engines has 
very oa increased, and is probably double what it 
was 10 or 12 years ago, on many roads. More cars are 
being handled per train and the severity of the service 
in our switching yards is very greatly increased as a re- 
sult of these tions, while but little increase has been 
ng to absorb the 
blows, as you 
line from 4 to6 ins. below the sill 
tendency is 
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eter of the spring, by the size of the opening and the diam 
eter of the bar, and in the pitch of the spring by the tor 
sional strainson the bar. Hence, in a spring 6 X 8 ins. in 

from 20,000 to 22,000 lbs., and ina spring 6 % 7 ins. 
from 18,000 to 20,000 lbs. is the maximum strength from 
which good service can be expected, when the springs are 
made of the best crucible steel. 


The author then described tests of the buffing resist- 
ance of springs, from which he concluded that the power 
to absorb the blow received shouid be confined to some 
elastic construction in the draft rigging, rather than to 


any portion of the construction which is intended to be 


rigid with the car body. 

At the next meeting, Dec. 16, Mr. Schroyer’s paper will 
be discussed and a paper on “Air Brakes and Vertical 
Plane Couplers in Service for Freight and Passenger 
Trains” will be presented by D. L. Barnes. 
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COMING TECHNICAL MEETINGS. 


Engineers’ Club of Philadeiphia.—Next meeting, 
Dee, 6 Secy., Howard Murphy, 112 Girard St, 

Civili Engineers’ Club of Cieveland.—Next meeting, 
Deo, 9. Secy., A. H. Porter, 50 Euclid Ave. 

Western Society of Engineers.—Next meeting, Dec. 
9, Secy., J, W, Weston, 230 La Salle 8t., Chicago. 

New England Rallroad Club.—Next meeting, Dec, 10, 
Secy,, F, M, Curtis, 

Engineering Association of the Southwest.—Next 
meeting, Dec, 11, Secy., Olin H, Landreth, Vancerbilt University, 
Nashville, Tenn. 

New York Railway Club.—Next meeting, Dec. 15, Rooms, 
113 Liberty St. 

Western Railway Club.~ Next meeting, Dec. 16. Rooms, 
Phenix Building, Chicago, Seey., W. D. Crosman, 816 Rookery, 
Bldg, 

Engineers’ Cjub of Cincinnati.—Next meeting, Dec, 
16, Secy,, J. F, Wilson, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Dec. 16, Seey., 8. M. Wickersham, Pittsburg, Pa, 

Boston Society of Civil Engineers. Next meeting, 
Dec. 17, Secy , 8. E, Tinkham. 

Engineers’ Club of St. Louls.--Next meeting, Dec, 
17, Seey., W. H, Bryan, 30 South 7th St, 

Denver Society of Civil Engineers.—Next meeting, Bec, 


2%. Secy., Geo. H, Angell, 
Civil Engineers’ Society of St. Paul.—Next meeting, 
Jan, 5, Beey.. G. L, Wilson, 


Technical Society of the Pacific Coast.—Next meet- 
ing Jan. 9, Seey., O, von Geldern, 408 California St,, San Fran¢iso, 

American Society of Civil Engineers.- Next meeting, 
Dee, 17, Seoy., John Bogart, 127 E, 28d 8t., New York, 

Civil Engineers’ Association of Kansas.—Next meet- 
I. ean ee Kan. 


ing, Jan, 14, Secy., 
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Our readers will recall that in our issue of Aug. 
9 last we illustrated a quite novel form of locomo- 
tive feed water puritier, of which we then express- 
edahigh opinion. In another column we give 
the latest results of experience with this device, 
the Barnes Feed Water Purifier, and we cannot 
but think the results so significant and promising 
as to make it proper to call this special attention 
tothem. While it is yet too early to express a 
positive and final opinion upon the merits of the 
device. enough is ‘already proved for it to make it 
worth careful attention, and we shall be some- 


what surprised if it does not result in large econo- 
mies in districts where the available feed water is 
bad. 





In another column we publish an extended 
opinion on the eligibility of Mr. Joun C. TRavuT- 
WINE, JR., as a candidate for Secretary of the Am. 
Soc. C. E., received since our last issue. This 
opinion only confirms those already published, and 
coming as the carefully digested verdict of an 
eminent legal firm, it removes all question of doubt. 
Mr. TRAUTWINE can be legally elected if the ma- 
jority of the membership of the Society believe, as 
we do, that he is eminently qualified to fill the 
office and to work for the good and advancement of 
the Society’s interests. The coming election 
promises to be the most lively event of that charac- 
ter in the history of the Society, especially in the 
variety of tickets presented to the membership for 
their choice. It is a healthy sign of an awakening 
interest in the future management; and whatever 
the personal result may be, the radical departure 
from the formal, unopposed tickets so long pre- 
sented at these annual meetings must redound in 
some practical good and the infusion of new blood 
and considerably more energy and purpose into the 
executive body of the Society. 

It is a delicate matter to discuss the personal 
qualifications of the several candidates for the 
secretaryship. But, at the same time, this is the 
really important office to be balloted for; and upon 
the energy, executive ability and business capacity 
of the incumbent really depends the growth and, 
general usefulness of the Society. The present is- 
sue is not one of men, for the men are all most un- 
objectionable; it is the broader question of what is 
best for promoting the advance of the American 
Society of Civil Engineers, and truly making it 
what its name implies, a national society of engi- 
neers, commanding the respect of all classes of 
citizens, and a power and authority in all matters 
pertaining to engineering throughout the land. 
This is undoubtedly the wish of the entire present 
membership and with the realization of this wish 
the next secretary will have much to do. 


—_ - 





JupGInG from the history of kindred societies 
and from past experience, the qualifications for 
this important office may be briefly outlined as 


tent of this knowledge depends economy or waste 
in this item, and the presentation of the matter in 
the best and most convenient form. — The 
secretary should be courteous to all members 
alike, so far as is consistent with his utmost 
usefulness to the entire membership. And, above 
all else, he should allow no personal temptation 
of outside service or emolument to divert him 
from the single service of the Society. All of 
his active time, all of his mental endowments, his 
past experience and what he can gather from per- 
sistent and careful study, should be devoted solely 
and constantly to advancing the interests of the 
Society as a national body of engineers. These 
interests are so varied and so wide that, if they are 


: to be promoted effectively they demand all the time 


and energy of an active man. 

Our interest in the present issue is that of every 
member of the American Society of Civil Engi- 
neers; and owing to personal relations with all 
the candidates, it is with considerable regret that 
we find ourselves forced, by the opposition te the 
ticket of the nominating committee, to make a 
choice. But basing our decision solely upon what 
we consider as promising the most and the best 
work for the whole Society, and as most nearly 
meeting the requirements outlined above, we 
again express our opinion that Mr. JOHN C. 
TRAUTWINE, Jr., is not only eligible for election 
but will make the best secretary when elected. 





AT the late international meetings of the Iron 
and Steel Institute in New York. a very interesting 
and valuable paper by Messrs. Gko. H. CLapp and 
ALFRED E. HUNT was read on “Inspection of Ma- 
terials of Construction in the United States,” which 
it was impossible for us to publish at the time, but 
which is deserving of special mention, and one or 
two notable points from which we abstract below. 
The difficulty was, that a paper of this kind car- 
not be much condensed, being itself but an ab- 
stract of many facts, so that it must be published 
in full or not at all; but the following curious 
table of the changes which have taken place in a 
single prominent engineer’s specifications for 
structural steel within the last decade, will be ex- 
amined with interest and profit by every one as 
illustrating tendencies: 








* 

TENSION MEMBERS. 1879. 1881. 1882. 1885. 1887. 1888. 
we ea ia 50,000 4@45,000 40,000 40,000 40,000 38,000 
Tensile strength.......... .........:: 80,000 70@80.000 70,000 70,000 67@75,000 63@70,000 
Elongation in 8 ins...... oeneen gene meee 18% 18% 18% 20% 22s 
Red ES aes ona, 4Aneh sd tee 2% 30% 45% 42% 42¢ 45% 
a ae o. oe O. H. or B. O. H. Not spec. O.H.orB. O.H.orB. 

ION MEMBERS : 
| SRR re Same 50@55,000 50,000 50,000 Same as tension 
I ia: Sd cee ha eae as 80@90,000 80,000 80,000 members. 
meeeee im Gime, .... 2.2... 2. ce scene ten- 12% 15% 15% ” 
PROM GOUINE OTOR.. 26. occ siccccscssves . sion. 20% 35% 35% “ 





follows: The secretary should be a young man, 
full of energy and work ; not so young as to have 
too little acquaintance with the world and its 
ways, but young enough to devote a goodly span 
of years to promoting the growth of the Society. 
should he prove fitted for that task and show his 
fitness by tangible results. Mr. JAMES FORREST, 
whose good work as Secretary of the Institution of 
Civil Engineers is known throughout the world of 
engineering, became the active Secretary of that 
body 34 years ago, when he was still a very.young 
man. He is only an Associate of the Institution 
now ; but his years of faithful service have un- 
doubtedly been the chief factor in the phenomenal 
growth of the chief engineering association in the 
world, as elsewhere outlined in this issue. The 
secretary should be methodical, so that he cancare 
for the property of the Society and direct his sub- 
ordinates. He should have a broad acquaintance 
with engineering literature and be prepared to edit 
the contribution of engineers, sometimes crudely 
presented. The publication of the transactions of 
the Society is the chief item of annual expenditure. 
Hefttce the secretary should have some experience 
in the intricacies of (publication, for upon the ex- 


Among other contents of general interest which 
may be briefly noted are some new evidence that 
frost does have a decided effect upon the resist- 
ance of metal to impact or other sudden strain, 
anda striking statement of the comparative unrelia- 
bility of Bessemer steel for structural purposes. 
The existence of this disadvantage is sometinies 
disputed, and it is plainly one which may in time 
be overcome by further perfection of processes, 
but the curious example cited of the unprovoked 
rupture of a 12-in. beam in unloading, the beam 
being wholly witout any sign of defect either be- 
fore or after the fracture, is alone enough to prove 
that the prevalent feeling is not without justifica- 
tion. The details given in the body of the paper 
we can only advise each interested reader to study 


for himself. Rail inspection is not referred to at 
all. 


The Institution of Civil Engineers. 

The fiftieth anniversary of the foundation of this 
great Institution, the original of all the engineering 
societies of the world and now numberjng’ néarly 
6,000 members of all classes, was celebrated by 
its Council in the session of 1S Ell i 
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torical sketch of its organization and policy. As 
its contents are of much interest to all engineers, 
and as there has lately been reported a repised 
constitution for the American Society of Civil En- 
gineers, which will shortly be issued for ballot 
(but as to the provisions of which we know noth- 
ing) an abstract of the successive steps and changes 
by which the greatest of engineering societies has 
reached its present position may have special in- 
terest at this time. 

A Society of Engineers which still exists, as we 
are surprised to learn, was founded by SMEA10N 
in 1771. It still, says the Council, ‘ includes 
many of the most eminent members of the pro- 
fession, but it is rather of the nature of a social 
club than of a scientific association, and has no 
connection with this institution. It was of too 
exclusive a nature to meet the wants of so large 
and mixed a body as soon became engaged in en- 
gineering.” 

When this now almost forgotten mutual ad- 
miration society was 47 years old (the Am. 
Soc. C. E. is now 38 years old), and doubtless con- 
sidered itself firmly established as the Society, a 
speck no bigger than a man’s hand arose on its 
horizon, in a movement by six bright young men* 
to found a society of broader and more liberal pol- 
icy, which they christened THE INSTITUTION OF 
Crvi ENGInegers. Their first meeting was Jan. 
2, 1818. It continued to slowly gather members 
for two years, all being inconspicuous men, how- 
ever, as is apparent from the following humble 
and quaint resolution, passed Jan. 23, 1890, with 
which the real existence of the Institution, as an 
institution, may be said to begin : 

Resolved, That in order to give effect to the principles 
of the Ifetitution, and to render its adva:.tages more gen- 
eral both to the members and the country at large, it is 
expedient to extend its provisions by the election of a 
President whose extensive practice as a civil engineer has 
gained him the first-rate celebrity; * and that a 
respectful communication be made to THOMAS TELFORD, 
Esq., civil engineer, requesting him to patronize this In- 
stitution by taking upon himself the office of President. 

Mr. TELFORD graciously consented to patronize 
the embryo institution by ‘‘taking upon himself” 
that office, though he had never heard of it before 
this humble invitation reached him. He was, per- 
haps, disgusted with the narrowness of the Society 
of Engineers, and at any rate, took and most 
worthily filled the office of president thus tendered 
from 1820 until his death in 1834, bequeathing to 
it at his death the Telford premium fund, which 
now amounts to $48,000; a gift the more remark- 
able because it was not until two years after his 
death that Vol. I. of the Institution's great series of 
transactions (Vol. Cll. being the last issued) was 
published. The Institution then consisted of : 


Members (practicing engineers living in London) ..... 45 
Corres hing Members (practicing engineers living 
iiss ohne aed ocnccepevegtonst 91 
Associates eee in allied pursuits, but not prac- 
n 


EE MINOT, 0. voccncaccgcccecccscowesdseeecosdrece 88 
TE IONS 0 5 bank ode cic cccschvctaecrbageetosnece 4 
MI Diccncassi osdhnaawindddedalcs occ aktndienteddanecibane 238 


The subsequent progress of the Institution in 
members and income is shown in the subjoined 
table : 














1836 | 1846. 
Hon. members u 
Members...... 45 
Cor. members 91 
Asso.members)......|......|..... 
Associates... .. 88) «314 
Graduates.....|...... 
OE ccenched «es cdesdncebacads< 
TER Sia. 0s 238 
Av, inc. per yr}...... 
Total income, 
“vexing! 8 | sis 
ces, ng 
£1 = $5.......| 3,565 s.hss|10,f00 33,$85|56.885 o0,725| 113,300 
Coun t.| 
Vice - | 1-4-7/1-4-10 1-4-12, do. |1-4-145, do. do. 
= 15t'= 17t = 2 


Councillors..) = 12 


i 





gp nr ee = 
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The successive changes in and features of ad- 
ministration of the Institution may be summarized 
as follows: 


GRADES OF MEMBERSHIP. 


The Institution started with Members and Asso- 
ciates in nearly equal numbers, as shown, all being 
equal sharers in the privileges of membership. 
In 1838 the division between Members and Corre- 
sponding Members was dropped, and a new grade 
for younger men, called ‘‘ Graduates,” added, this 
grade also enjoying full corporate privileges. The 
graduate grade never became very large, but the 
incongruity of granting the ballot to these young 
men was felt, and in 1846 their corporate privi- 
leges were taken away, and the grade allowed to 
slowly die out. Atthe same time the qualifica- 
tions for Members were raised, and those for Asso- 
ciates broadened, with the foolish idea of using the 
same grade for young engineers and distinguished 
practitioners of allied professions. 

This system continued for 20 years, until 1866, 
Members and Associates alike having corporate 
privileges. Then the present grade of Students 
was created, a grade in which young men enter 
and remain at the pleasure of the Council until a 
certain age (26) only, when they must either be 
promoted or drop out. They have special meet- 
ings of theirown (but with right to attend the 
other meetings) and no right to vote or hold office. 
The grade is universally felt to be an important 
and successful one, as certainly it is in numbers. 
Very recently the educationg] requirements for 
the admission of Students have been much raised, 
amounting practically to requiring graduation at 
a technical school. Consequently, the rate of in- 
crease of the grade has been slightly checked. Stu- 
dents pay $10 per year with no entrance fee. 

In 1878 the mixed grades of Associate was split 
in two, into *‘ Associates entitled to the privileges 
of corporate members,” now generally called As- 
sociate Members, being the younger and less 
prominent practicing engineers, and Associates 
proper, men of allied professions not in active 
practice as engineers, the last not being entitled to 
vote or serve as members of the Council, although 


they can and do serve as Secretary. Four 
years’ discussion precedei this change. Of late 


there has been a tendency to restrict admission to 
the Associate grade to men of real eminence, so 
that the grade does not increase fast. The emi- 
nent Secretary of the Institution is of this grade, 
and has no vote. To this grade onty are military 
engineers eligible, the Institution jealously guard- 
ing the true meaning of the term civil engineer, so 
that it shall, on the one hand, include only men 
who are engaged in the peaceful arts of engineer- 
ing, and on the other hand, all those engaged in 
any form of civil practice, including mechanical, 
mining and electrical engineers, who constitute, 
in fact, the larger half of the Institution. In both 
of these respects the practice of the American So- 
ciety of Civil Engineers is less consistent. 

Members and Associates have from the begininng 
paid $51.20 entrance fee, and yearly dues of $20.48 
for Members and $15.36 for Associates, if resident ; 
and $15.36 and $12.75 respectively, if non-resident. 
Admission to the highest grade, Member, is very 
jealously scrutinized and restricted to engineers 
of some considerable prominence. Consequently 
the lower grade of Associate Member, for which 
there is no corresponding grade in the Am. Sec. 
C. E., is much the largest in the society ; almost as 
large as all the other three grades together. 


OFFICERS. 


After TELForD’s death, in 1834, a new president 
held office for 10 years, but in 1845 the custom of 
only two years’ term was started, and in 1880 this 
was reduced to a one-year term, although the “ by- 
laws” (or constitution) still permit a president to 
be renominated once. The idea of the frequent 
change is, of course, to gratify the ambition of as 
many men as possible, but it is somewhat jto the 


disadvantage of the Society, and in a small body 
like the Am. Soc. C. E. exhausts the available 
material very rapidly. The nomination for Presi- 
dent of the Institution must be each year(or every 
second year if he holds over) the Senior Vice- 
President, all the contest between individuals 
being for admission to the Council. 

For that the Council makes 24 nominations 
yearly, only 15 of whom are elected, the members 
expressing choice by erasing names. The Council 
also nominates (and hence prictically elects), the 
four vice-presidents. There is as yet no letter 
ballot, only members attending in person having 
the right to vote. In 1873 and again in 1883 an 
effort was made to establish one, but it was 
deemed ‘‘inconsistent with the provisions of the 
charter.” As the charter is from George IV., and 
can be (in fact, has been in another respect), 
changed or broadened for the asking, this is prob- 
ably a mere excuse, like some other constitutional 
quibbles, the real difficulty being that the few who 
are enjoying disproportionate power think it 
for the best good of all that they should contiaue 
to do so—a very common and very human weak- 
ness. 

The Councilors are nearly all Londoners, by cus- 
tom, only 3 out of the 25 living outside of London 
at the present time, and they not far out. The 
changes are very few; only 83 different men were 
elected to office in the whole half-century from 
1836 to 1886. The average term of office was 
therefore over 11 years. 


THE SECRETARYSHIP. 


The course of the Institution in regard to this 
important office is full of instruction. It was 
filled in 1837 by ‘‘Mr. THomas WesstTeR, M. A., a 
well-known barrister,” who continued in office till 
1839. Then, the Institution numbering some 400 
only, ‘‘it appeared to the Council that the increas- 
ing business was such as to require the whole and 
undivided time and attention of a properly quali- 
fied gentleman to fill this place as a paid officer, 
and it was taken on this condition by Mr. CHARLES 
MANBY,” a Member of the Institution. 

Mr. MANBY continued to fill the office well for 
17 years, when with truly admirable delicacy and 
right feeling—but we will quote the words of the 
Council: 

“In June, 1856, Mr. MANBy, who had held the post of 
Secretary for 17 years, tendered his resignation, having 
accepted a professiona! engagement which prevented his 
devoting the necessary attention to the work of the office. 
He agreed, however, to continue to aci gratuitously, 
and subsequently was appointed Honorary Secretary, a 
position he held till his death on July 31, 1884.” 

This was the origin ef that curious office of 
Honorary Secretary, which has now become a 
mere empty dignity, and as such seemed somewhat 
of a puzzle. It was expressly created to honor 
the faithful and unselfish service of a single offi- 
cial, who, when he could no longer render this 
full measure of service because of the distractions 
of an outside office, insisted upon resigning. 

Then, in 1856, began the brilliant career of Mr. 
JAMES FORREST, Assoc. Inst. C. E., in the office of 
Secretary. Under him, and very largely as the 
result of his faithful service and excellent judg- 
ment, the Institution began to rapidly advance 
beth in quantity and quality of membership, until 
in the 34 years of his service it has grown from 
800 to nearly 6,000 members of all classes. He 
was at first appointed Assistant Secretary, en 
office which, we have heard it rumored, it is pre- 
posed to create within the Am. Soc, C. E.; but the 
palpable injustice of allowing one man to have 
the name and another man to dothe work was too 
apparent, and in 1860 Mr. FoRREsTt was made full 
Secretary. Since that date there has been no 
change, and it is safe to say there never will be, se 
long as Mr. Forrest is able to discharge any of 
the duties of the office. 

The Treasurer of the Institution is merely “a 
banker in the Metropolis.” The Secretary is is 


- 


dak 


cree itnnct sine iene 


eer 





























































































































































OO LO Ae CO 








« 





ee NN ST SN Se 


hie 





Se 


nee 


510 


ENGINEERING NEWS. 


December 6, 1890. 


gg LL, 


law, as he is in fact in all such societies, the work- 
ing treasurer as well, 


THE LIBRARY. 


The library of the Institution is very carefullY 
looked after, and has became very large. The 
present accessions are at the rate of about 800 
volumes annually. ‘It is gratifying to find that 
it ts largely attended, a sure proof that the efforts 
made to keep the collection abreast of engineering 
progress are fairly successful.” The present an- 
nual expenditure on it is about $2,900, divided as 
follows : 


Preval OE ed, o.55 «alts detthines sabe iasc wethe $1,830 
Periodicals (chiefly given in exchange).............. 310 
Binding ‘ Sape SPobehwbtaeds seus medals bemeues sos 760 

$2,900 


The American Society of Civil Fngineers nomi- 
nally spends $700 to $800 in its library; but this ex- 
penditure is really almost wholly on salary ac- 
count. Only a few of the engineering journals are 
hound yearly, and practically no books are ever 
bought. The Institution’s library account is wholly 
for accessions to its shelves, the salary charges for 
attendance to it being charged under the head of 
salaries. 

As for the past of the Institution’s library, we 
cannot do better than quote from the Council’s 
history. 

The library is a feature of which the members have 
just reason to be proud. Originating with a present of 
hooks from TELFORD, on his assuming the Presidency, it 
contained in 1851, when a catalogue was first publishéd, 
3,000 volumes and 1,500 tracts. Fifteen years later (1866) 
there were 5,500 volumes and 3,200 tracts. In 1873 it was 
ascertained by actual enumeration that the number of 
volumes was 10,443, including 320 volumes of tracts, and 
at the present time (1886) it consists of about 21,000 vol 
umes, occupying 2,238 lin. ft. of shelves. It may be said to 
include most English works and a great many foreign 
ones on engineering and allied subjects. Indeed, it has 
heen the aim of the management to take care that any 
treatise an enyineer may reasonably want for his pro- 
fessional work shall be found in the institution. 


BUILDING, 


The Institution took a small house in 1834, but 
moved to its present location in Great George St. 
in 1838, building on to the house rented a meeting 
room 80 ft. square. In 1846 it spent $21,500 in en- 
larging its building, raising the money by a special 
charge of $35.84 on each Member, and $20.48 on 
each Associate. In 1868 it leased adjoining 
premises for 99 years, and constructed the build- 
ing substantially as it now is, with a meeting 
room 6040, at a cost of $85,000 to $90,000, in- 
clusive of furniture, the money being obtained 
from its invested sources. The ground rent charges 
were $3,300 per year, which have been lately ex- 
tinguished by purchase of the freehold. It should 
be said that all admission fees, as well as all life 
compositions, are religiously credited to capital 
account, and not to current resources. 


PAPERS AND PUBLICATIONS. 


Three quarto volumes of publications were is- 
sned between 1836 and 1844, when Vol. I. of the 
present iong series of octavo volumes was issued. 
In 1870 the practice of issuing two volumes yearly 
was begun, and in 1873 the issuing of four volumes 
yearly, At this date also the ‘ Abstracts of 
Papers in Foreign Transactions and Periodicals” 
was begun, which is a much appreciated feature 
of the Institution publications. These yearly 
volumes now aggregate over 2,000 pages yearly, 
very handsomely printed, and accompanied by 
finely engraved plates, all in a uniform style, 
which is far ahead of anything done in this coun- 
try in the same way. 

The Institution does not by any means print all 
the papers it receives, but from the large number 
sent in, ranging from 50 to 100, the Council selects 
a dozen or so to be read and discussed at the meet- 
ings, and numerous others to be printed without 
discussion. Thus there is a chance to select only 
papers likely to provoke discussion - for presenta- 


tion at the weekly meetings which are held during 
the “‘ session,” from November to May. 
INCOME AND EXPENSES. 


For the year ending March 31, 1890, this may be 
abstracted as follows, taking £1 = $5: 


RECEIPTS, 






Current dues 
Income from investments. . 





Library fund and miscellaneous..................... 1, 
Total available for current expenses.............. $88, 
Additions to capital. Entrance fees.............. . 15,315 
EADS COMGUMIONR 6 ooo cin cise cae Seuss cscs vecccdsesetveee 
Total receipts, ex premium funds and bequests ...$107,365 
EXPENSES, 
For house and meetings... .............cceceeereeeeees $10,765 
I 5.) s sniccittns pcdbisabatds ss cits <h Hksnamps wees 11,875 
Clerks, messengers, housekeeper............-.-. ++: 4,695 
Library, for books and binding . .............+. «.. 2,905 
Publication of ‘* Proceedings.” ............+---+++++++ 32,870 
RUG OE MMIOET, WED. . icc cccccccccsvcncsscccsvenseeses 1,075 
Postage, telegrams, parcels.........--.-.+ceeeseeeees 1,500 
Stationery and printing.................0-:eeeseeeeeee 3,340 
Other miscellaneous expenses......  ...-...6+ ee eeee 4,455 
Total current expenses............ 0 .---eceeeeeeeee $73,480 
Balance to capital account, about................. $33, 
March 31, 1886, the total invested funds were....... 358,214 
FS ee cies oe : = ee 520,930 
Gain im four FORTS ... coos cccccossescccccscccses $162,716 


CORRESPONDENCE, 
The Stability of Lighthouses. 


WASHINGTON, D. C., Nov. 19, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: As the stability of a lighthouse is certainly of the 
gravest importance andthe very thing that it is desired 
to accomplish, by means of calculation as well as by ap- 
plication of experience and shape of design, I feel it my 
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Fig. 1, 


duty to call attention to some facts which seem to have 
been overlooked by Mr. JuLtus E. Retric in his article 
on “Wave Pressure on Exposed Structures” in your 
journal of Nov. 15, following your article of same title of 
Sept. 16, 1890. 

Mr. Retric concludes his article with an investigation 
of the stability of the adopted Anderson & Barr design 
for Diamond Shoals Lighthouse under four assumptions, 
which shall also form the basis of the following investiga - 
tion. Under the head of “ Results,” Mr. Retrie figures 
out a stability of the structure of 2.5. But} from the 
start itis self-evident that the fulcrum to which the 
moment of stability has been referred cannot be taken 
in the outermost edge of the base of the tower, or 27 ft. 
from the center, as Mr. Rertie has done. 

The position of the fulcrum of stability is limited by the 
following laws of experience and theors, which we will 
quote essentially from Rankine’s “ Applied Mechanics,” 
pages 226, section 205, and following: ? 


In towers and chimneys (or similar structures) exposed 
to the pressure of the wind (and waves), it is obvious that 
in order that the stability may be secure, no bedjoint 
ought to tend to open at its windward edge: that is to 
say, there ought to be some pressure at every point of 
each bed joint, except the extreme windward edge, where 
the intensity may diminish to nothing, which would in. 
dicate that tension has just been avoided at that point 
The intensity of pressure at the leeward edge under this 
condition would be exactly double the mean intensity. 
assuming always that the pressure is uniformly varying. 
These just stated pressures involve that the deviation of 
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the center of pressure, or (what amounts to the same 
thing) the permissible point of rotation for stability from 
the centre of the figure, shall not “‘exceed”’ a certain frac 
tion of the diameter of the joint, which RANKINE calls 
«*q” and which is dependent wholly on the figure of the 
joint .* : 

In other words, if the center of pressure or fulcrum of 
stability coincides with the limit of the “‘core” or “‘kernel’ 
of the cross section of the figure, such posi‘ion will be the 
limiting one for showing that no tension would exist in 
the surface of the joint, but that the joint is just on the 
verge of opening on the windward side. 

Proceeding now to investigate the stability of the Dia- 
mond Shoals Lighthouse, and assuming that the forces 
acting on the structure, and the other conditions as stated 
by Mr. RETT1G, to be correct, the fundamental principles 
of stability require that the following three conditions 
should be complied with in spirit and in the letter: 

I. To insure stability of position, the center of pressure 
must not deviate from the center of the figure of any joint 
by more than a certain fraction q of the diameter of the 
joint, measured in the direction of deviation. Fora circle, 
q is equal to & of the diameter, and forthe case in ques 
tion amounts to \% X 54 ft. = 6 ft. 9 ins. 

Il. To insure stability of friction, the direction of the 
resultant pressure at a joint must not make an angle 
greater than the angle of repose with a normal to that 
joint drawn through the center of pressure. For wet sand 
the angle of repose is 24°. 

Ill. To insure stability of strength, the pressure per 
square foot at the most [pressed edge, the extreme lee 
ward side in any joint of the foundation (which we are 
considering only in these remarks), must not exceed the 
permissible load (compression) per square foot, 9 tons on 
sand, as assumed by Mr. RETTIG. 

In reference to the accompanying diagram, Fig. 1, which 
has been partly extracted from Mr. RETTIG’s article, we 
have as to the first conditior a deviation of the center of 

7 pressure P from the center of 
the lighthouse of 11.05 ft. as 
acalculation will show. As 
the permissible deviation is 
only 6.75 ft. the stability of the 

~~ lighthouse is 
6.75, equal to 0.6, 
11.05 


or in other words there is no 
stabilicy of position under the 
assumed forces and shape of 
the structure; it would yield 
to wind and waves. 

As to the second condition, 
we find the obliquity of the 
resultant pressure to be about 
50°, 80 that a horizontal slid- 
ing of the tower on the sand 








ne, oe 


Fig. 3. would not take place. 

As to the third condition, we find by stress diagram, Fig. 
2,+ that on the leeward side the pressure on the sand 
foundation amounts to 17 tons, and is so little as this only 
if the sand is able to take up a tension of 4 tons per sq. ft. 





“In German this fraction “q’’ would be ca‘led “ Die 


halbe Kernweite,” half of the “ 99 wae 06 ” 
= erent a he “core,” or “‘Kernelwidth” or 


+ Fig. 3 and its corresponding stress has deter- 
mi by the use of an article and tables oeiiened by 
Professor Kreox in the “ Journal of the Varian Arch- 
itects and ers’ Society ” of 1832 under the title 

Excentrische belastung augserhalb des Kernes bei 


Mauer Werks K iS 
ar ae. Srpern ringférmigen Querschnittes, 
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on the extreme windward side, which is an impossibility. 
In reality, the resisting area of the foundation is reduced 
to a shape as shown in Fig. 3. So much of the area of the 
foundation as lies to the left of the zero line, or neutral 
axis, is inactive, and the real compressive force on the 
leeward edge will amount to 18.2 tons, or twice as much as 
is permissible. 

Explanation of stress diagram, Fig. 2; on line A B equal 
to 54 ft. lay off from center C of figure, amount of fraction 
q = 6 ft. 9 ins. marked gq, q on right and left. Locate center 
of pressure P, 11 ft. from same point, and draw normals to 
4 Bthrough C, P; Aand B. Onthenormal through Clay 
off from C, amount of mean intensity of pressure per square 
foot = 6.42 tons = CD. From point g on left side draw a 
line passing through D and intersecting the normal 
through center of pressure in ZH; then E P amount of 
pressure in leeward edge B, which is produced thereto by 
means of line Ep; Bp = EP. Draw a line from p through 
D, and prolong to intersect with normal through A, and 
mark p;, then Ap; = tension (in this case) at windward 
edge. Line p Dp inconjunction with base line A B re- 
presents the uniformly varying stress in point A B. 

The above investigation goes to show t.hat the mere ap- 
plication of the law of the lever of “theoretical mechan- 
ics” is a fatal deception in structures of this character 
and would be applicable only if absolutely rigid bodies 
entered into the construction. Engineers have found by 
practical experience and proper mathematical investiga- 
tion that the theoretical fulcrum of stability yields or 
moves to a point where the weakness of the material puts 
it so that it will not be crushed or torn, as the case 
may be. 

This position is defined under condition L., and deter- 
mined by the value of the fraction q. 

It goes to show further that the proper design of the 
shape of a structure of this kind can be determined only 
by repeated careful trials, which certainly cannot be con 
sidered a waste of time or money in works of such im- 
portance and magnitude, and which may cost hundreds of 
thousands of dollars, 

It occurs to the writer that in view of the stated facts 
the shape of the submerged portion of the “Diamond 
Shoals Lighthouse” requires material modification, if the 
most unfavorable conditions are assumed; and such are 
always the proper ones to assume, if it is ever possible for 
them to occur. As to what this shape should be I refer to 
the remark just preceding. 

' Stability would have been indicated in the design, as to 
position only, if the “resulting force” of wind, wave and 
weight of tower would have passed through the “kernel” 
point g on the leeward side, 7. ¢. if point P had coincided 
with point g, Fig. 1. In this case the maximum pressure 
on the leeward edge would have been 2 = 6.4 tons 12.8 
tons per sq. ft. on the supporting sand foundation. If this 
would be considered still a safe pressure the lighthouse 
would have been stablein all three respects as named 
under I., IT. and IIL. 

Respectfully 5 ours, 
EWALD Sonmirrt, C. E., 
2235 13th St. N. W., Washington, D. C. 

[The substance of our correspondent’s method of 
discussing the problem is that which we have al. 
ready declared to be the proper one, in our opinion. 
We do not attempt to check the details of the com- 
putation.—Ep. Ene. News.] 


Panel Concentrations Due to Engine Loads. 


PHCENIXVILLE, Pa., Nov. 4, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: As in the future engine loads will nodoubt be used 
in all cases in proportioning parts of iron and steel 
bridges, it may be of interest to the readers of your paper, 
especially to bridge engineers, to know how to find panel 
concentrations in an easy and convenient way. 

Referring to the moment diagram of the Phoenix engine, 
as made by the writer fo« the Phcvix Bridge Co. in 1885 
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and as now generally used in the latest editions of books 
on bridge engineering, we use the following notations ; 

Ro, Ri, Re, Rs, Rs, etc., panel concentrations. 

Mi, Mo, Ms, M,, etc., sum of all moments about the 
last wheel in front of panel (1), (2). (3), (4), ete., respect- 
ively. 

DSW, >We, SWs, etc., sum of all loads, including 
said last wheels; a;, @2, @3, @4, etc., distance of said last 
wheels from corresponding panel points. 

i = panel length. 

Considering panel point (1), we have as part of reaction 
R,, due to the loads to the left of panel (1): 


M;, > Wy ay 
R,l - DSW, — Ro DSW, ~ 
l l 


As the loads to the right of panel point (1) contribute to 
the reaction R; the amount: 
Mz + SW a2— Mi — SW, tl + a), we have 
Rir 
l 
for the total reaction: 


M:-+ =Ws: 2—M; — Sw; tl+a;) 


R,-Ril+Ryr 





i 
er, 21 _ Mie 
7 i 
Mz +3 W2 az 2M; 2 SW, a, 


(Eq. 1.) Ry = —— 


A a iP if 
l 
one wheel stands orer panel point (1), a; — 0 
M2 + SW eazy - 2M; 


l 





(Eq. La) R, 


This simple equation for R; should always be used in 
finding floor-beam concentrations, saving at least half the 
time spent in figuring in the usual way, viz., by multiply- 
ing each load by its distance from the right and left abut- 
ment respectively. 

For the panel concentration R». we have: 


Ms + SWsas — Ms — SW; tl ae) 
; 

+ SWe— RR, — Ro. 

Roel being = SW: R, Ro. 

But from Eq. la : Mz 4+- SWeas — Ril + 2 Mj. 

Ms + SWeras— Ril—2M,— SW 
l 


M; 


i 
Ms + Wa, —3M 
(Eq. 1) Rs : = 19g, 


for the panel concentration R, we have: 


Re Ror 4 Rzl 


Therefore, R» 


+ SW3— Ri 


M,+ 3 Wray—Myg— SW; Wl+ ay) 
Bhi Ss Thal 1 Big 0 nrc cerrctenrerrmmeernenemeemenpromepenaes 


> Ws; — R2 — Ri — Ro. 
But from Eq. Il.: M3 4+ SW,a3 = Rel + 2Ry143M,, 
Therefore, 


_— 


Ms; t >Wyag- Rel —-2 Ril - 3M, - S&S Wal 
Re = ——__—— — * 








l 


; M 
+S Ws—R2—-—Ri - . 


M, t = Ws a4 1M, 
a, 





(Eq. TIL.) or, Rs 





i 
In a similar way may be found, 
Ms + = Wsas— 5M; 5 
i 
4R, —3R.2—2R; 


(Eq. IV.) R, 
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MOMENTS FOR PHOENIX STANDARD LOCOMOTIVES. 


Generally for a train of engines, we have for any panel 
concentration 


M, Su a in + 1) M, 


' = , Ou 
i 
n R, in—1) Re— in 2 R 
3R,-2-—3R,-.1 
If two adjoining panels are of unequal length, as is the 
case in viaducts, where above a height of say 50 ft. alter 
nate 30 ft. and 60 ft. long bays prove to be most econom 
ical, we have for R; : 
Ry R,l4+Ryr 
se M, Me DSW. ae Vv DSW, ls 


ly ls 
ly i 
nand/ 
' n 


eR Ve SWeas VW; SW, le—n My, 96 
! aw t 
= le 

M+ SWeat Vv, n 


ie 


(Eq. V.) R, 


or making 


(Kq. VI.) Ry 


le 


Making /» — /; land 1, we have 


! 
Mz + SWeaz—-2M, 
R, 7 


as Eq. (la) as it should be for two equal panels. 


_ Which equation isthe same 


APPLICATION: If panel concentrations should be needed 
for a bridge with 20 ft. long panels, using the Pheenix 
engine diagram in position as shown, we have: 


M, 345,450 ft. Ibs. Vv 1,806,330 ft. Ibs. 
2M; 690,900“ M, = 3,967,860 
3 M, = 1,036,350“ My — 9,270,240 
4M, = 1,381, me “ Ms ~ 13,862,310 


5 M1 1,727, 2&4 


a, -39 DSW, =126,00lbs. SW, a 491,400 ft. The. 


as = 85ft, SW = 171,000 “ SW. as = 1,453,500 
oa 12ft SW, — 258,000 >Wia 309,600 
as = 4% 1.SW" = 512.000 © SWsas — 1,497,600 
Therefore 
R, 1,806,330 + 491,400 — 690,990 80,341 Ibs. per panel 
2 
per track. 
R» — 3,967,860 + 1,453,500 — 1,036,350 160,682 58,568 
20 
"ha, 
R,, = 9-270,240 + 309,600 — 1,381,800 241,023 117,136 
20 
51,743 Ibs. 
R, ~ 13,862,310 + 1,497,600 - 1,727,250 321,364 175,- 
20 


74 — 308,486 = 81,079, Ibs., etc. 
P. L. SZLAPKA, 
Assistant Engineer Pheenix Bridge Co. 


Locomotive Engine Performances. 





Co.Lonta, Uraguay, Sept. 26, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: 1 have lately read Mr. WELLINGTON’S book on 
“The Economic Theory of Railway Location,” and T 
want to thank him for much valuable information I have 
gained from it. It has opened my eyes toa good many 
points about building and operating railways that I had 
not thought of before. While making this acknowledge- 
ment I want to point out a few errors I have noticed, and 
which I do not see on the “ list of errata’ accompanying 
the volume. c 

In paragraph 191 it is said that the tendency is to fix all 
train wages by the miles run, and that a limit is fixed, 
varying froin 26,000 to 35,000 miles, as a month’s work. This 
should read 2,500 or 3,500 miles would constitute a month’s 
work, or 26 trips on the 100-mile division. [This error ap- 
pears only in the first edition; it is corrected in all the 
others.—Ep.] A freight-engine or train-crew that make 
anywhere between 26 and 30 trips over a 100-mile division 
consider that they have done a fair month's work, and a 
passenger-engine or train crew that make from 4,000 to 
5,000 miles per month are doing all the work they should, 
Unfortunately, business is not so good on most roads as to 
allow even so much average work as this to train and 
engine-men. 

The next thing I wish to mention is a statement in 
paragraph 344: ‘‘ Every part of a locomotive, even to the 
lagging, is hot enough to burn the hand even in the 
coldest weather.” It would be a very poorly lagged 
boiler that would do this. I have frequently seen end 
run engines in cold winter weather whose jackets would 
becovered in some places with snow and ice, and I never 
knew a jacket to be so hot in cold weather. out of doors, 
as to burn the hand unless the lagging was burned out 
from underneath, which is frequently the ease however 
with engines that have been a long time out of the shop—- 
more especially those with diamond stacks. But much 
better and more complete lagging is needed for locomo- 
tives. [The author stands corrected if this correction is 
correct. He has never had the pleasure of seeing a boiler 
80 well lagged that ice and snow would stick to the lag- 
ging, nor on which the lagging was not hot to the touch; 
but perhaps this is due to insufficient observation.] A 
wrong impression is conveyed in this same paragraph also 
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(344) when it is said: “As a consequence” [of this poor 
protection of boilers and cylinders from radiation of heat] 
“the average amount of fuel consumed in winteris shown 
E to be. . . about 20% greater than in summer.” 
This is {modified of course by what is said afterward 
on the next two pages. But I like much better what is 
said in par. 632 to #38. I think the conclusions there ex- 
preased quite right, that increased train resistances are 
more responsible than anything else for the increased coa! 
consumption of locomotives in cold weather. It certainly 
is the chief cause, and is due almost entirely to the fluid 
friction of the congealed oil in contact with the surfaces 
of journals and bearings, which not only causes trains to 
offer greater resistance to being pulled along on level 
road and up hill, but necessitates the use of steam to 
maintain the desired speed while descending hills that in 
summer trains run down freely, at the desired speed, 
several miles without any assistance from the engine, 
steam being shut off atthe top of the hill. In this, and 
another way, the necessary use of steam up closer to stop- 
ping places than is necessary in symmer, virtually length- 
ens the distance over which trains are pulled 15 or 20 
miles ina day'’srun. This extra work often consumes a 
ton of coal. 

In a little book Ihave written on economical methods 
of handling locomotives, a copy of which I send you by 
this mail,” you will notice that somewhat different ground 
is taken on the gain resulting from leaving off the injec- 
tion of water to locomotive boilers in emergencies of 
forced work. But the questions discussed are not identi- 
cal, as I discuss means of saving fuel, and not means for 
eking out deficiency of boiler power. The gain for the 
former results from a decrease in the necessary rate of 
combustion. It is like an inch more or less on a man’s 
nose; it isn’t so much in itself, butit is where (when in 
this case) it is applied. An instance from my experience 
while I was running a locomotive: Iam pulling a heavy 
freight train. I am stopping for a railroad crossing, a 
half mile north of Saunemin, on the Wabash. In front of 
me is a stiff, hard pull fora little overa mile, and then 
several miles of a descending grade, over which I ran in 
summer with steam shut off. By having wy 
boiler sufticiently full of water (and not too ful 
which is always possible here, I can leave off all injection 
of water into my boiler until I get to the top of the hill in 
front of me, and yet have as much water in my boiler as 
safety and propriety require. Have I saved anything by 
this? By so doing I have reduced the coal consumption 
of my engine one half, while it was struggling up the hill. 
Instead of my fireman having to put into the furnace six 
** fires” of four shovelfuls of coal each, about 336 Ibs., he 
has kept up 145 lbs. steam pressure with three * fires,” 
168 lhe. of coal, I have saved 168 lbs. of coal. While run. 
ning the next few miles with steam shut off I recuperate 
my store of water in the boiler, and thus utilize steam (or 
heat) that would otherwise be wasted through the safety 
valves and by guarding against fluctuating steam press- 
ure in my boiler I avoid all possible injury to same. 

“But,” you say, “although you did leave your injection 
off while going up the hill, your fire had to furnish the 
latent heat of steam, at this pressure 856 H. U., for each 
pound of water you used; and this was nearly three- 
fourths of what it would have to furnish had you kept 
your injection on, and maintained your water level. Your 
fire having to furnish nearly three-fourths as much heat, 
how could your coal consumption be reduced one-balf?’”’ 
Again, the inch on the end of the nose, Although what 
you say is true, the saving is effected; and is due also, in 
part, to the fact that by getting up the hill with 3 “‘fires’’ 
less than under different conditions, I have kept my fire- 
door from being opened 12 times to put in coal, in which 
case it would have been kept open about 4 seconds each 
time, 48 seconds in all; and thus I have kept out of my 
furnace the immense volume of cold air that else would 
have been drawn through it by the sharp exhaust at such 
times and materially reduced its temperature, and which 
would have noticably (on the steam gauge) reduced the 
pressure of steam in my boiler. I have done this hundreds 
of times. 

The amount of coal saved is a small matter, only a few 
shovelfuls. But a few shovelfuls saved on this hill, and a 
few more on each of several other hard pulls, the use of 
steam with as short a cut-off as possible while doing al] 
work, and, during the day's run, my fireman, my engine 
and boiler, and myself have had an easier day's work than 
we would have had otherwise, and have saved fully a 
ton of coal that else would have been needlessly wasted. 
Iam sorry to see the views expressed which appear in 
par. 452, 568, 583 and 588 of “ Railway Location,” in regard 
to the economy of high pressure steam and early cut-off. 
I see by a recent editorial in ENGINEERING NEWS on com- 
pound locomotives that you still hold these views. I can- 
not say much more than I have already said in my chapter 
on use of steam to cause you to think differently. of 
course 1 think you are sincere, but I know you ure mis- 
informed. From a practical experience of fourteen years 
with locomotives, twelve years in the cab as fireman and 
engineer, on seven of the prominent Western roads, lam 
sure you are quite wrong. 


«4 Manual of Instruction for the Economical Man- 
t of Locomotives, for Locomotive Engineers 
Piccwcn. By GEORGE H. BASER, Chicago, Rand, Me- 
Nally & Co, }émo.pp.12,. + . 


The length this letter has already attained forbids any 
lengthy discussion of this point, but I commend to you 
what is said on page 100 of the “Manual,” and the first 
paragraph on page 101. The diagrams given were taken 
from engine 135,C, B. & Q., a class H engine, such as 
you illustrated recently in your paper. 

In 1889 a record was prepared of the economy of 
different engines which I ran on different divisions of the 
Wabash. It isthe record of the motive power depart- 
ment of that road. In these tests Iran several different 
types of engines successively, and the results are com- 
pared with 7 to 11 other engines of the same type in simul- 
taneous and similiar service. They show an average 
saving of 2,777 lbs. of coal for every 100 miles run, or an 
average monthly saving of 37 tons, or $55.50, as compared 
with the average performance of all other engines of 
the same type and in the same service. This saving was 
not effected by any difference of engines, for there was 
none, but simply by the difference in care used to cut 
oft as early as possible rather than to throttle, and to feed 
the boiler and fires carefully. 

This record proves that the methods of locomotive 
operating that ANGUS SrNncLark and I, and many other 
well-informed practical men advocate, effected a consid- 
erable saving on a small scale; i. ¢., in comparison of one 
with several locomotives, Whether or not it works well 
on a large scale (several hundred locomotives), you might 
ask Mr. G. W. RHopgs, of the C., B. & Q., as the loco- 
motives of that company are being operated according to 
instructions I spent the year 1889 in giving to the engine” 
men. GEORGE H. BAKER, 

Master Mechanic Uruguay Western Ry. 

[it will be perhaps one of the boons from the com- 
pound engine that it will settle the dispute which 
has endured for two generations as to whether there 
isoris not any great gain from early cut-offs of 
locomotive engine. The very fact that compound 
engines are proposed and prove effective in saving 
steam (which they do purely and only by reducing 
the range of expansion in one cylinder) is a proof 
that there is a great practical loss as well as gain 
from attempting high rates of expansion in a single 
cylinder, and we believe the views to which our cor” 
respondent objects are sound, to the effect that there 
is no saving of steam whatever in attempting to cut 
off earlier than % to 40% of the stroke, except 
at very high speeds. This seems to be positively 
proven by the undoubted fact that an engine 
using steam full stroke, and not cutting off 
at allexcept as the necessary lead may require it, 
will devop a horse-power from 34,62 lbs. of steam, 
and that good ordinary work from a locomotive 
ranges nearer to 30 lbs. than 25 lbs. We anticipate, 
therefore, that the unquestioned economy shown by 
our correspondent’s records arose in part from 
avoiding extreme practice in respect to throttling 
rather than cutting off early, but mainly from more 
careful handling of the fire, water supply and engine 
generally. 

One of the statements objected to by our corres- 
pondent is, perhaps, too strongly expressed, viz.: 
“in the locomotive the steam is usually permitted 
to expand through about half the stroke. The theo- 
retical gain from doing this is large, but the practi- 
cal gain small, so small that nearly all that is gained 
by it is to neutralize the various practical obstacles 
to realizing the full theoretical work of steam at full 
stroke.” This is, perhaps, too strongly expressed, 
and yet, steam at half stroke ought theoretically to 
develop a horse-power hour from 20% Ibs. of steam. 
Is it not practically nearer to 30lbs.’—Ep. Ene. 
Nrews.] 


Improving Entrance to Galveston Harbor. 


Ve asco, Tex., Nov. 1], 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: In your issue of Nov. 1, proposals for bids are in- 
vited for improving the entrance to Galveston Ha-bor, 
under the act appropriating $600,000 for that purpose in 
the recent River and Harbor bill. The specifications for 
this work were prepared by some of the ranking officers 
of the U. S, Engineer Corps and are of such a novel 
character that a review of some of the principal clauses 
may be of interest to engineers. 

The usual object to be gained in letting public works by 
contract is to obtain a maximum amount of work at a 
minimum cost, but under the specifications for this work 
it is somewhat questionable whether such will be the re- 
sult. 

Clause 16 of specification states, ‘*The law under which 
the contract for work under these specifications is to be 
made is found in the following extract from the River 
and Harbor act approved Sept. 19, 1890. 

“Improving entrance to Galveston Harbor, Texas.— 
Continuing improvement, five hundred thousand dollars; 
provided that contracts may be entered into by the 
Secretary of War for such ‘meterial and work as way 


be necessary to carry out the the plan contained in the 
report of the Chief of Engineers for 1886, for the improve- 
ment of that harbor, to be paid for as appropriations may 
from time to time be made by law.” , 

The work will be continued or resumed as appropria- 
tions may from time to time be made by law, and the 
work, including delivery of material in place, must be 
vigorously pushed at such rate that the contractor shall 
earn not less than one million dollars per year, provided 
appropriations to that extent or at that rate are made by 
Congress. Should a less appropriation be made at any 
one time the contractor must perform work under it and 
to the extent it admits within a proportionally less 
time. 

Clause 18.—The works will not be considered completed 
until they shall have been maintained a period of fire 
years after construction. Whenever repairs become neces- 
sary the engineer officer in charge shall notify the con- 
tractor of the character and approximate quantity of 
the material required, and the contractor shall within 
thirty daysfrom date of such notification, begin the de- 
livery of the material and shall push the work of repair 
with diligence.” ‘ 

Clause 21.—At the end of each calendar month or as 
soon thereafter as the necessary formalities can be com- 
plied with, payment will be made for work accomplished 
auring the mouth, less 10% of its contract price. The 
retained per cent. does not become due until the com- 
pletion of the works. 

From the above it will be seen that the duties of the 
engineer in charge will be simply that of inspector and 
disbursing officer, and that the contractor must take all 
responsibility of detail of construction and maintenance 
of the works. 

Under the rate of progress required in the specifications 
six years will be the minimum time in which to complete 
the work, and as the jetties must be maintained for five 
years after completion before a final settlement can be 
made, the retained percentage of the contract price ($600, - 
000) will not be due until atleast eleven years after the 
commencement of the work. This, with the fact that 
bidders must take into consideration the fluctuations in 
the cost of labor and material for a period of eleven years 
in the future, make it absolutely necessary to add a large 
percentage for contingencies to all estimaies. No ordin- 
ary plant can be expected to last for eleven years in the 
climate on the Texas coast and consequently allowance 
must be made for at least one removal during the time of 
contract. 

As shown in the specifications no work can be done un- 
til after appropriations have been made to pay for the 
same, and from this it would seem that the only object 
gained by making the contract cover the entire work is to 
morally bind the government to fully complete it and 
thus create a basis for a boom in Galveston city lots. 

There is no question that were the bids to be simply for 
the labor and material that can be obtained for the $500,- 
000 already appropriated, the amount would be at least 25 
per cent. more than will be obtained under these specifi- 
cations. 

This will probably hold true forall future appropria- 
tions, and consequently the final total cost of the improve- 
ment will be 25 per cent. more than it should be. This 
seems a pretty high price for the government to pry to 
inaugurate a boom, yet the history of this appropriation 
rather indicates that it has been one of the main objects 
in view from the start. 

The plans to be carried out are those of the U.S. En- 
gineer Board of 1886, which require the building of 
jetties 7,000 ft. apart and extending out to the 30-ft. con- 
tour on the outside of the bar. 

The distance between the 30-ft. contours on the inside 
and outside of the bar is about 20,000 ft., and the amount 
of material to be excavated or scoured out to produce a 
30-ft. channel through this bar will exceed 30,000,000 cu. 
yds., or a sufficient quantity to decrease the depth of 
water 3 ft. over an area of 10 sq. milesin front of the 
works. 

As the slope of the gulf bottom outside of the bar is only 
1 ft. in 3,100 ft., the effect of such a deposit may be easily 
surmised. 

The average advance seaward of the contours on the 
gulf side of the bar during the past year has been about. 
350 ft., and it is probable that as the works are carried 
farther out this advance will be much more rapid. 

Very truly yours, 
Gro. Y. WISNER. 

[We have already commented editorially upon the 
uncertainties of annua! Government appropriations 
for public works covering a period of years in their 
completion and upon the necessary increase in cost 
of this method of conducting public works. Mr. 
WIsNER clearly pictures a particular case of this 
kind, and further comment by us is unnecessary.— 
Ep, Enc. NEws.] 








Notes and Queries. 
The address of Mr. Grorce 8S. EpMOXDs¥oNnE is Defi- 
ance, O., or was about six months ago. 
Mechanical Cement Stirrer. Insanswer to query on 
page 467 of this journal, Mr, 8. Bent Russsxt, of the St. 



















































































December 6, 1890. 


Louis Water-Works Extension, 77 E. May St., St. Louis, 
writes as follows: A mechanical cement stirrer, devised, 
by Mr. Russe xt, is being used on those works for gauging 
neat cement. Several hundred tests have been success” 
fully made with it. Its advantages are—less skill required 
than in hand gauging; the briquettes are made more 
easily and in less time, and the results seem fully as 
reliable as when gauged by hand. A description of the 
apparatus will be published shortly by Mr. Russe... It 
is known as the “jig.” 


The Secretaryship of the Am. Soc. C. E. 


In addition to obtaining the opinion of Mr. Jas. 
W. HawWEs as to the eligibility of an Associate to 
office in the Am. Soc. C. E. if duly nominated and 
elected, published in ENGINEERING NEwsof Nov. 
22, 1890, the editors of this journal thought it well 
to obtain another independent opinion from another 
eminent firm of counsel, which, they were informed, 
had made somewhat of a specialty of questions of 
this nature, involving the construction of corporate, 
club and society by-laws. For this purpose we ad- 
dressed the following letter to Messrs. SHEPARD, 
OsBORNE & PRENTISS, counselors, 10 Wall St., New 
York, asking for the opinion which is subjoined 
to it: 


We send you herewith a volume containing the Consti- 
tution, Appendix, Form of Application for Membership, 
etc , of the American Society of Civil Engineers; also an 
undated circular issued by the Board of Direction about 
Nov. 17, containing the nominations made by the Nom- 
inating Committee,in which circular occurs the following: 

“ The Board of Direction is of the opinion that Mr. JoHN 
C. TRAUTWINE, Jr., Assoc. Am. Soc. C. E., is not eli- 
gible under the Constitution to be the nominee of the 
Nominating Committee for the office of Secretary.” 

We desire your opinion upon the following questions: 

1. Does the fact that Mr. Joun C. TRAUTWINE, Jr., is 
an “Associate "’ and not a ‘“* Member,” as described in 
Article LI., Section 3, of the Constitution of the American 
Society of Civil Engineers, render him ineligible as Sec- 
retary of such Society, the Secretary being, under Article 
V. of such Constitution, also a Trustee? 

2. At what time must the candidate bea “* Resident '’— 
at the time of nomination, election, or assuming office? 

3. Is it within the functions of the Board of Direction 
to pass upon the qualifications of candidates, or are they 
bound by the action of the Nominating Committee? 

Law Offices, egos. Osborne & Prentiss, \ 
10 Wall St., New York, Dec. 1, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: We arein receipt of your favor of the 25th Novem- 
ber, and have the honor to submit the following: 

The American Society of Civil Engineers is organized 
under the laws of New York, Chapter 319 of 1848, Section 
3 of which provides that the Society may annually elect 
from its members its trustees, directors or managers, 
and under its constitution the Secretary is ex-officio, a 
trustee. Hence it is clear that membership is a neces- 
sary qualification of the Secretary, and, the act itself be- 
ing silent, the question what constitutes membership is to 
be determined by the constitution of the Society. 

One of the chief rules of construction is that an instru- 
ment must be construed as an entirety, and effect given, 
if possible, to all its parts. (Co. Litt. 381, a. 1 Kent’s Com. 
462; Ward v. Whitney, 8 N. Y., 416; People v. Draper, 15 
N. Y., 558; Westcott v. TLompson, 18 N. Y., 366; Moore 
v. Jackson, 4 Wend., 67.) 

There is some apparent conflict between different pro- 
visions of the constitution, but it is verbal merely, and 
disappears upon applying the above rule. 

Article VII., Sec. 4, provides “a nominating committee 
shall be appointed. . . . This committee shall present 
to the Board of Direction the names of persons selected by 
them as candidates for officers. Of these at least one Vice- 
President, three Directors, the Secretary and Treasurer, 
shall be Resident Members.” 

lt is apparent that the clause “of these, at least one 
Vice-President, three Directors, the Secretary and Treas- 
urer shall be Resident Members” qualifies the word “‘offi- 
cers”’ in the preceding sentence, and not the word “‘candi- 
dates;’’ because, if it be held to qualify the word “candi- 
datee,” then, while under Section 6 of the same article, 
both Resident and Non-Resident. Members could be nomi- 
nated and elected to these offices, only Residents would be 
entitled to the very great advantages of a nomination by 
the Nominating Committee. This would be an unreasonable 
and useless discrimination against Non-Resident Mem- 
bers. If, on the other hand, the clause be held to qualify 
“officers” and to make Residents only eligible to those offi- 
ces, this absurdity is removed and the different provisions 
of Article VII. become consistent, permitting the Nomin- 
ating Committee as well as the “‘five members” mentioned 
in Section 6 to nominate from either class; while requir- 
ing that said five officers shall be elected from the Resi. 

dents, while the other five may be elected from Residents or 
Non-Residents. Bearing in mind then that the Secretary is 
ex-officio a trustee, and that the act requires the trustees to 
be elected from among the members, it follows that the 
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Secretary must be at the time of his election, a Resident 
Member. 

The question then arises, What isthe mearing of the 
term “ Resident Member?” Is it used in a broad sense as 
distinguishing the members of the Society from scrangers, 
or in a narrow sense as defining a class of members ? 

There would be no question except for the fact that 
Article IL, Section 2, provides ‘The Active Members of 
the Society shall be divided into three classes, to be styled 
respectively Members, Associates and Juniors. Asso- 
ciates and Juniors shall possess al] the rights and pri- 
vileges of Members, excepting the right of voting.” 

Where and for what purpose shall they be so styled? 
And why was this distinction made in the classes of active 
members of this Society ? Clearly for the purpose of fixing 
the grade of engineers in the profession, they being 
divided into Members and Junior Members. and of dis- 
tinguishing by appropriate words the professional en- 
gineers from those following some other calling, associated 
more or less with that of engineering. The Constitution 
requires a ‘“‘ Member’’ to be an engineer of long practice 
and great skill; an “ Associate" to be engaged in some 
other business a“ Junior” to be an engineer of not less 
than one year’s practice. If the word “‘ Engineer” be 
substituted in place of ‘‘ Member,” as the name of the 
highest grade, the meaning of the Constitution becomes 
apparent, and all confusion vanishes. 

This Society has a strong resemblance to the old time 
“Guild,” and it would be manifestly unjust to the public 
as well as to the engineers to place Engineers, Associates, 
and Juniors upon the same fvoting before the public, or to 
permit Associates and Juniors, on the authority of the So” 
ciety, to be styled, “* Members of the Society of Civil En- 
gineers,” for the public would have the right to infer that 
a person so styled was an engineer of experience and 
skill, and therefore the Board of Direction, so construing 
the Constitution, has declared that the authorized abbre 
viations to be used by *“ Members of the Society,’ having 
occasion to designate themselves as such, shall preserye 
these distinctions. (Page 19, Constitution, 1890.) 

But there can be no doubt that “ Associates” and 
** Juniors’ are members of the ‘Society, and that in the 
management of its internal affairs all three classes stand 
on the same footing, except that the “ Engineers” (of 
the higher grade) are clothed with the right of voting. 

The object of the Society, among others, is stated in 
Article I. to be the establishment of a central point of re- 
ference and union for its “‘“members."’ No one will claim 
that_Associates and Juniors are not entitled as members 
to the advantages of this ‘“‘central point.” 

Article II. is entitled “Membership,” Section 1 provides 
that engineers and other persons who by profession are 
interested in the advancement of science shall be eligible 
for admission in their appropriate class. The conclusion 
is inevitable that when admitted to membership in their 
respective classes of Members, Associates and Juniors, 
they all become members of the Society. 

Section 2 provides that the active members shall be 
divided into the three classes mentioned. An Associate 
is an active member of the Society. It goes without say - 
ing that an Active Member is a Member. 

Nowhere in the constitution and by-laws is the word 
*“* member " used in the restricted and narrow sense of 
“‘ engineer ” (Art. II., Sec. 3) without something ia the 
context showing that it is so used. 

The word “Member,” in its broad sense, is used through- 
out this very article which, in Section 3, explains the use 
of the word in the narrow sense; Section 5 provides that 
any person, whether Member or otherwise, may become a 
“* fellow,” and that Members who become Fellows shall in 
addition to all the rights they possess as members be en- 
titled to receive duplicate copies of all publications, etc. 
We are here informed that Associates and Juniors receive, 
as members, copies of all publications of the Society. 

Article ILL. is entitled ** Admissions and Expulsions.” It 
provides in Section 1 for the admission into the Society of 
all three classes of members, and for the transfor of mem- 
bers from one class to a “ higher,” i. ¢., from “Juniors ” to 
“ Associates,” and from “ Associates ” to “* Members’ or 
“ Engineers.” Section 8 provides that on being elected 
the candidate must subscribe the constitution and by- 
laws, and pay his entrance fee and yearly assessment, 
when he will be entitled to receive a certificate of “ mem- 
bership,” and Section 10, that “‘every person admitted to 
the Society shall be considered as belonging thereto, etc.” 

If Associates and Juniors are admitted to the Society 
and are to be “considered as belonging thereto,” it is dif- 
ficult to imagine them as occupying any other status 
than that of membership. 

We are also informed that the Society in its practical 
construction of this article has treated the word “ mem- 
ber” as having its broad meaning wherever it occurs, ex- 
cept in those instances where the reference is clearly to 
members having the right to vote as members. 

The practical construction given to an instrument by 
those interested in and scting under it is of great im- 
portance in determining its meaning. (Kingsland vs. 
The Mayor, 45 Hun, 198; Stewart vs. Patrick, 6 N. Y., 
450; Danziger vs. Boyd, 53 N. Y. Super, 400.) Throughout 
the whole of Article IV., entitled “ Dues,” the word “ mem 
ber” is used in the broad sense, as including Associates 
and Juniors. If they are members for the purpose of pay- 
ing dues, surely they are mentbers for the purpose of 
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holding office, unless excluded by express words or un 
avoidable inference. 

A careful reading of the remainder of the constitution, 
of the appendix, of the form of application for member 
ship, of the schedule of fees and dues, the remarks 
thereon, and of the code of rules for awarding the “ Nor 
man Medal,”’ shows that in every instance where the 
word “ member” is used it bas its broad meaning, unless 
something in the immediate context shows that it is used 
to distinguish one class of members from the others, and 
this, we are informed, has been the practical construction 
given to the word by the Society in such instances, 

We are, therefore, of the opinion that Mr. TRAUTWINE 
is not rendered ineligible by reason of being an Associate, 
and this upon the broad ground that an Associate is a 
member of the Society. 

It was the evident intention of the Society as expressed 
in the constitution, and to be inferred from its name, to 
keep the control of its affairs and shaping of its destiny in 
the hands of engineers of high grade, and therefore they 
only were clothed with the elective franchise. But the 
officers are the mere instruments selected to carry out the 
purposes of the Society and are its agents, and the right 
of the body in whom the power to choose agents is vested, 
to select them at will, should not be abridged by implica- 
tion, nor should Associates and Juniors be deprived, by 
implication, of their right to act as agents if selected. 

But in addition to the foregoing the constitution, after 
defining the word ““Members ” in its narrow sense, ex- 
presely provides, *‘ Associates and Juniors shall possess 
all the rights and privileges of Members, excepting the 
right of voting;” that is, that the Associates and Juniors 
shall possess all the rights, not of “ members" in the 
broad sense, because the constitution has just said that 
they are active members, but, the rights of members in 
the narrow sense, meaning “Engineers.” Now how can 
an Associate be entitled to all the rights and privileges of 
the * Engineers,” excepting the right of voting, if he is to 
be excluded from office ? 

There is no difficulty of disposing of the objection that 
the Secretary votes as a Trustee, because the right of 
voting here spoken of ia evidently voting as a member of 
the Society. One might as well say that an Associate 
was excluded by this section from voting for Governor of 
the State. 

It is apparent then that the word “ member” is used in 
Article VIL., Section 4, in the broad sense to distinguish 
members from strangers. 

We are also of the opinion that it is not within the func- 
tions of the Board of Direction to pass upon the qualifica- 
tions of candidates to be nominated by the Nominating 
Committee, because the constitution requires the Board 
to cause the list presented tothem by the committee to 
be posted, and to issue a letter ballot containing the 
names thus proposed. 

Your obedient servants, 
SHEPARD, OSBORNE & PRENTIA8. 


Fire Risks and Mill Construction. 


During the past year the Boston Manufacturers 
Mutual Fire Insurance Co. has issued, in addition 
to the annual report and list of fires, the following 
circulars on matters pertaining to the interests of the 
insured, chiefly on technical questions, which have 
not been distributed except in case of correspond- 
ence or interviews relating to the subject. Any of 
the following will be sent on application to any per- 
son connected with property insured in any of the 
Factory Mutual Companies. 

No. 27. Non-conductors for steam pipes. 

No. 28. Hazard from outside electric currents, 

No. 29. Storage of oil. 

No. 30. Valves to automatic sprinklers and inspec. 
tion of hydrants. 

No. 31. Storehouse construction and protection. 

No. 32. Rules for electric lighting and motive 
apparatus. 

No. 33. Slow-buraing construction and strength of 
floors. 

No. 34. Blank forms for keeping a full account of 
insurance policies year by year. 

Plates illustrating methods of mili construction, 
as follows, have been prepared anew, or early ones 
changed in order to introduce modifications which 
have been developed by experience. 

No. 1. Standard mill construction. 

Electric light station. 

No. 2. Timber store house. 

No. 3. Two-story timber work shop. 

No. 4. One-story mill, plan and details of construc - 
tion. 

No. 5. Examples of one-story construction espe- 
cially adapted to machine work. 

The list illustrates how much excellent technical 
work is done by this company. 
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The Miner’s Inch of Water in the United 
Scates. 


In the mining and irrigating sections of the 
United States water is sold by the miner's inch, 
which is theoretically the quantity of still water 
which will flow through a given aperture in a given 
time and under a given pressure. It was an arbitrary 
measure adopted in the early days of mining by 
ditch companies, and the standard was one estab. 
lished by the law of each mining camp for itself. 
As a result, the miner’s inch differs in different 
localities, in the size of opening, pressure and mode 
of discharge. 

As much confusion exists as a result of this mixed 
practice, the following table will be interesting. It 
is taken from Vol. II. of Prof.EaLeston’s “The Met- 
allurgy of Silver, Gold and Mercury in the United 
States.” 

THE MINER'S INCH. 
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Dr. EGLESTON says that the definition of the inch 
most largely used is the amount of water discharged 
through an opening lin. square ina plank 2 ins. 
thick, with still water standing at a pressure head 
of 6 ins. above the opening, or 7 ins. over the center 
The discharge is sometimes flush with the bottom of 
the reservoir and sometimes raised above it. The 
thickness of the plank through which the discharge 
is made is 1 in., 14g ins. and 3ins. The lower front 
end of this discharge is usually chamfered. The 
height of the water over the orifice, or head, is, 
however, not a fixed quantity, and is sometimes 
counted from the center and sometimes from the 
top, and usually varies from 4 to 6 ins. 

The discharge from a l-in. square orifice through a 
2-in. plank, with still water standing 6 ins. above 
the orifice, was determined by Mr. J. D. HaGvE to 
be 1.5625 cu. ft. per minute; 93.75 cu. ft. per hour, or 
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2,250 cu. ft. in 24 hours. Other observers make it 
2,274cu. ft in 24 hours, or nearly 17,000 galls. in that 
time. Others again make it 16,800 galls. in the 24 
hours. Mr, HAMILTON SmiTH, in 1874, made one 
miner’s inch in 24 hours equal 2,267.136 cu. ft.; and 
Mr. A. J. Bows, in 1876, made it equal 2,159,146 cu. 
ft. in the same time. These latter experiments were 
made to find the value of the inch in actual prac- 
tice, and the first result was obtained at an elevation 
of 2,900 ft. above the sea, and the second at 216 ft. 
above sea level. 


Lead Damp-proof Plates for Buildings. 


A device, patented by Mr. A. SIEBEL, of Diisseldorf, 
has been very recently introduced into the United 
States for the protection against dampness of walls, 
roofs, foundations, iron construction, ete. As de- 
scribed, the isolation is accomplished by the use of 
interior leaden plates protected externally by a 
patented composition made of asphalt, “stibaltar” 
and sand. These plates are built into the walls 
horizontally, or into a roof, and effectually cut off 
the passage of dampness from below or above. 

The advantages claimed are: That, while com- 
paratively thin sheets of lead are thoroughly 
imperishable and impermeable, and best adapted 
to the purpose in view, they are also easily 
pierced by sharp objects. To obviate this 
objection Mr. SresBet protects the lead on 
both sides by a strong and cheaper material, 
also waterproof. The plates will not crack, can be 
bent without damage, will settle with the work, 


and can be easily joined or used over again. The, 


plates, as prepared, weigh about 11 lbs. per square 
foot of surface, and cost about 4 cts. per square foot. 

These plates have been used most satisfactorily 
by European builders, railways and in government 
works, and in the United States it is said that such 
architectural authorities as Prof. WARE, Mr. E. H. 
KENDALL, Mr. W. H. Hunt and Mr. MAYNECKE, 
with Mr, Grorcr W. Post, have examined it and 
pronounced it a very good damp-proof material, 
and as promising well as a tire protection. “ An 
agency is to be opened in New York for its sale in 
this country. 


Culm Compared with Other Fuels. 





The city of Scranton, Pa., and other towns situ- 
ated in the immediate vicinity of the mountains of 
culm, or coal waste, that are to be found in the 
anthracite coal fields of Pennsylvania, have certain 
great advantages in fuel. The Scranton Board of 
Trade claims that it is due primarily to this cheap 
fuel that that city has increased from 3,000 inhab- 
itants, in 1840, to 100,000 in 1890. The report of this 
same board contains some interesting comparisons 
between culm and other fuels as shown in the cost 
of evaporating a given quantity of water. The re- 
sults quoted were deduced from carefully conducted 
experiments of the Edgar Thomson Steel Works, the 
U.S. Navy Department and other sources of high 
authority. To evaporate 30,000 lbs. of water it has 
been found that it takes of 
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To get at the real value of the antints pwenx) the 
cost of each class of fuel must be compared as beiow: 


26,038 cu. ft. of yas at 10 cents per 1,000 cu. ft.......... $2.60 
3,131 lbs. of bituminous coal at $1.50 per ton.......... 2.10 
3,166 lbs. of coking bituminous coal at $1.50 perton.. 2.12 
3,178 lbs. of anthracite at $2.50 per ton................. 3.50 
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4.273 lbs. of buckwheat at 75 cents per ton............ Lu 
4,762 lbs. of culm at 10 cents per ton................... 22 


If to these figures be added the cost of handling 
the coal and ashes, we shall have the entire cost. 
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Carrying the analysis still further, it is found 

that it costs, per horse-power per boiler per day, for 
Anthracite coal, propered sizes, from 5 to 8 cents. 
Bituminous coal from 4 to 6 cents. 


Natural gas, from 3 to 5 cents. 
Culm, from \% to 2 cents. 
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THE Am. Soc. C, E. NOMINATIONS FOR OFFICERS 
sent in by independent groups of members have 
proved to be very numerous, as might have been ex- 
pected from the fact that the circular from the 
Board of Direction, volunteering the opinion (since 
shown to be entirely erroneous) that the duly nom. 
inated candidate for Secretary was ineligible, and 
announcing that three other nominees declined the 
nomination, was issued only 13 days before the time 
for receiving nominations closed, affording scanty 
time for conference between different localities. 
The various tickets nominated, and the other action 
had, are shown in full in another column. 

THE St. Lovuts AssocraTION of the Am. Soc. C. E., 
or rather 14 individual members constituting the 
weightier part of that Association, bave issued an 
important and most judicious circular as to the 
pending election, reprinted in full in another col- 
umn, announcing that the local associations in sev 
eral Western cities will probably act to select a 
common ticket, and asking all members to withhold 
their vote until some united action can be obtained. 
They add: ‘ The object of this communication is 
not to solicit your vote for any particular candidate, 
but only to inform you of the opportunity you 
will have of uniting your vote with others, if you 
should so desire, and will retain your vote until you 
are informed of this general action.” 


ANOTHER TUNNEL UNDER THE THAMES, London 
(Eng.), is proposed. The location is at Blackwall, 
some miles below London Bridge. The following 
note is from Herapath’s Railway Journal (London): 

Sir BENJAMIN BAKER, who was instructed by the Lon. 
don County Council to advise upon the practicability of 
carrying out the Blackwall Tunnel scheme, has at length 
completed his labors, and his report has been issued to the 
members of the County Council. It is chiefly based upon 
observations of tunnels of a similar character in America, 
one of which has been successfully completed at Sarnia, 
while the other is in progress under the Hudson River 
Sir BENJAMIN BAKER, who has only recently returned to 
England after inspecting these works, concludes from his 
observations that the proposed tunnel from Blackwall to 
Greenwich is entirely practicable. In view of the expe- 
rience already gained, he considers it hardly necessary to 
carry out any experimental works between Blackwall 
and Greenwich, more especially as the experiments, to be 
of any practical value, would cost much more than the - 
$50,000 voted by the County Council for the purpose. ° Sir 
BENJAMIN BAKER recommends that in- the first place a 
ttinnel should be constructed of sufficient size to accom 
modate two lines of vehicular traffic, and that foot pagsen- 
gers should be provided for by a separate tunnel. 


Two NEW NICARAGUAN ENTERPRISES, which im- 
ply local faith in the early construction of the cana! 
are a horse railway, on which construction has been 
begun from Las Lajas, the proposed western mouth 
of the Nicaragua Canal, on Lake Nicaragua, to 
Rivas, 6 miles, and another 6-mile horse railway 
from Greytown tu the Indian River, which is being 
built by Hoadly, Ingalls & Co., of New York and 
New Orleans. Gro. S. Grout is Chief Engineer. 


BALTIMORE'S SHIP CHANNEL is to be widened to 
600 ft. and deepened to 27 ft. at low water. Col. 
Wm. P. CraiGHiti, U.S. Engineers, who has long 
had charge of the public works in this section, will 
shortly cpen proposals for the work on these im- 
provements. The late Congress appropriated $340, - 
000 for this purpose. 


At THE SAULT STE. MaRrE, the work of building 
the temporary dam for the water-power project 
diverting the North Channel of St. Mary’s River is 
progressing favorably. The dam consists of round 
timber crib work filled in with clay, gravel and 
sand, well mixed in equal proportion, puddled and 
riprapped on the outside. The dam is now about 
completed. The excavation works for 10,000 HP. 
head and tail races will be proceeded with, with a 
view to completing the work before December, 1891. 
The contract has been let to Mr. LUKE MapDaGan. 
An English syndicate has been negotiating with this 
company for the purchase of all rights, lands 
plants, etc. Should the negotiations be crowned 
with success, it is believed that the syndicate will 
at once widen and deepen the excavations to dimen- 
sions which will supply some 30,000 AP., and by 
further widening and extending the main tail race, 
if required in the future, over 100,000 HP. 
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IMMIGRATION continues very heavy. For the 10 
months ending with October the figures are 427,666 
against 378,140 last year, an increase of 11.6%. For 
the month of October the increase is 15.6%. Italian, 
Hungarian and Bohemian immigration continues to 
show the largest increase. From the British isles 
there is a decrease. 

THE TOTAL POPULATION OF THE UNITED STATES 
is officially stated to be 62,622,250. This is compared 
with 500,155,783 in 1880 and 38,558,371 in 1870. 


A CHINESE TELEGRAPH LINE is‘sanctioned by the 
Government to connect Pekin with Kiachta, on the 
Siberian frontier. 


ALUMINUM AT 50 CENTS PER POUND is promised 
for 1892 by Mr. EuGenr H. Cow Les, president of 
the Cowles Aluminum Co., of Lockport, N. Y. The 
price of this metal in an iron alloy, as made by this 
company, is now $1 per pound. Mr. COWLES says 
that in the near future his company will make the 
pure metal by a new process, “radically different” 
from other processes and “ridiculously simple.” 
Reagents will be used as cheap as the clay which 
will form the base. Patents are being applied for 
and for the present the process is kept secret. 


THE SMOKE CLOUD OVERHANGING LONDON is esti 
mated by Prof. Roperts- AUSTEN, F. R. S., to weigh 
200 tons. Of this volume 50 tons are solid carbon 
and the remainder carbonic acid gas. He figures 
the yearly value of its constituent parts as equaling 
$10,000,000. This item was included in the late re- 
port of the sanitary committee of the London City 
Council on the s moke nuisance in that city. 


CONSTRUCTION NEWS. 


RAILWAYS. 


EAST OF CHICAGO.--Existing Roads. 

New York Central & Hudson River.—Surveys are in 
progress for a line from Utica, N. Y., via Watertown, to 
Clayton, N. Y. Itis the intention to build the line this 
winter. 

Philadelphia & Reading.—The Northeast Pennsyl- 
vania R. R., from Hartsville to New Hope, Pa., has been 
completed, and construction trains are now running over 
the line. 

Cape Breton.—The eastern section of the Cape Breton 
railway, between the Grand Narrows of the Bras d’Or 
lakes and Sydney, was formally opened for passenger 
traffic Nov. 24. The western section, between the Narrows 
and Hawksbury, on the strait of Canso, will be opened 
next month. 

Pittsburg, Shenango & Lake Evie.—The terminus of 
this road, which had been intended for Conneaut Harbor. 
Ohio, has been secured for Erie, Pa., by a subscription of 
stock and the gift of right of way. The company is now 
laying track at the rate of 1 mile per day, and it is ex- 
pected to have the linc completed in 2 months. 

Maine Central,—The extension of the Upper Coos 
R. R. from North Stratford to Whitefield, N. H., 32% 
miles, will be completed by Jan. 1. 

Concord & Montreal.—It is reported that this com- 
pany will build a branch from Jefferson Meadows to 
Jefferson Hill, N. H., 3 miles. 

Baltimore & Ohio.—This company will build a cut-off 
at Relay Station between Baltimore, Md., and Washing- 
ton, D.C, The work comprises a large iron bridge and 
considerable heavy grading. 

Wabash.—At a recent meeting of the stockholders an 
issue of $3,500,000 in bonds was decided upon. The pro- 
ceeds are to be used in the construction of a line from 
Montpelier, O.,to Hammond Junction, Ind. This will 
give the company an independent line from Toledo, O., to 
Chicago, Ill. 

Western Maryland.—President Hood in his report to 
the stockholders, read at the recent annual meeting, gave 
the following outline of the proposed new extensions of 
the road and the financial arrangements to cover the cost 
of improvements : 


Ee wan oof uuty the purpose of the esmaeey $0 build the 
Tidewater R. R. in this city (Baltimore, Md.), but in the 
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lines, but would prove of great benefit to the Baltimore & 
Ohio, Philadelphia & Reading and Norfolk & Western 
roads, in connecting their systems through Western 
Maryland channels. 


Middletown & Cincinnati.—M. D. Burke, of Cincin- 
nati, O., engineer of construction, informs us that about 
ten miles of the grading and eight miles of the track have 
been completed on this road. The road will be 15 miles 
long and is to be in operation early next season. 

Vandreuil & Prescott.—Surveys are in progress be- 
tween Chateau Blondeau and L’Orignal, P. Q. 


Projects and Surveys. 

New Hampshire.—Notice has been given that applica- 
tion will be made to the next New Hampshire State Leg- 
islature for some law which will result in giving the pub- 
lic railway facilities between the terminus of the Man- 
chester & North Weare R. R. in Weare, N. H. and the 
village of Henniker, N. H. 

Cleveland, Canton & Southern.—A railway company 
by this name has been chartered in Ohio. 

Lewiston, Augusta & Camden,—Application will be 
made to the next Maine State Legislature for a charter to 
build this railway. 

Castine & Bangor.—New York capitalists have be- 
come interested in this enterprise, and it is stated that 
active steps will at once be taken to construct the line. 
The road will run from Castine to Bangor, Me., 37.7 miles. 
A. M, Devereaux, of Bangor, Me., is interested. 

Portland & Rumford Falls.—The Maine State R. R. 
Commissioners have been asked to approve the articles of 
association of this railway company. 

Niagara Falls & Lewiston.—A meeting of the stock- 
holders will be held Dec. 23 to consider the proposal to 
consolidate this company with the Niagara Falls & Whir!- 
pool Ry. Co. 

Maryland.—There is talk of constructing a railway 
from Singerly, Md., south to Easton, Md. From Massey’s 
Station to Chestertown the Baltimore & Delaware Bay 
R. R. already built will be used. This leaves only the 
sections from Singerly to Massey's Station, 25 miles, and 
from Chestertown to Easton, 32 miles, to be constructed. 


SOUTHERN.—Existing Roads. 

Georgia Southern & Florida.—The Macon & Bir- 
mingham R. R. is now in operation from Macon to Wood- 
bury, Ga., and will soon be completed to La Grange, Ga. 

Morristown & Cumberland Gap.—This road from 
Morristown to Cumberland Gap, Tenn., 45 miles is to be 
completed by Jan. 1. The entire line has been graded and 
tracklaying is in progress. 

Craggy Mt.—W.B. Gwyn, of Asheville, N. C., is presi- 
dent of this road, noted last week. 

Kentucky Union.—It is expected to have this road 
completed to Inverness, Ky., by Jan. 1. The extension to 
Big Stone Gap, Va., has not been located yet. 

Charleston, Cincinnati & Chicago.— Arrangements 
have been completed for the reorganization of this com- 
pany, and it is probable that work will be rapidly pushed 
to completion. 

Chesapeake & Ohio.—Engineers are surveying an ex- 
tension of the Ohio & Big Sandy R. R., formerly the 
Chatteroi R. R., toward Big Stone Gap, Va. 

Charleston, Sumter & Northern.—Nearly all the 
grading from Sumter to Bennettsville, 8. C., 624 miles, 
has been finished and track is being laid at the rate of 
one-half mile per day. 

Alabama Mineral,.—It is stated that trains will be run 
on this road as far down as Shelby within the next 15 or 20 
days. Work is not progressing quite as well on the other 
end of the extension. A considerable quantity of heavy 
grading has to be done between Shelby and Calera, and it 
will probably be two or three months before trains are 
run over the entire length of the extension. 

Central R. R. of Georgia.—It has been decided to ex- 
tend the Mobile & Girard R. R. from its present terminus 
at Troy, Ala., to a connection with the Louisville & Nash - 
ville R. R., at Brewton or Pollard, Ala. The road will be 
bonded to the amount of $12,750 per mile to secure the ne- 
cessary money for construction. 

Cincinnati, Georgia & Florida.—F. A. Vaughan, of 
Graysville, Ga., President, writes us as follows: 


way. The route of the road is th a rich 
rar, tie seis ok construction Sagm wih bp ceaseaily 
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cum, these telngr ne tu and only a few bridges. 
y more capital in order to proceed 
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ville, Ala.. Chief Engineer, writes as follows: 


The contractors, Allison, Shafer & Co., of Chattanooga, 
Tenn., have a force of about 600 men at work on the ex- 
Sensten Sem Lieietes te Suntesevele. Ala., 75.78 miles. 
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The entire line has been located, but it is possible that 
the route may be changed. The route from Guntersville 
north has not been decided upon. One mile of track has 


already been laid, and it is ex pected to have the 23 miles 
now under construction in operation by March or April 
1891. 

South Bound.—About 40 miles of the grading from 
Savannah, Ga., north have have been completed, and 


five miles of track laid; track is now being laid at the rate 
of 5 miles per day. 

Norfolk & Western.—The Clinch Valley division of 
this railway is rapidly nearing completion. Contractor 
Geo. T. Mills has completed his contract, which com 
prised 30 miles of work. Sexton & Houston are the re 
maining contractors, and are at present grading the large 


yard at Norton, which is to be jointly used by the Norfolk 
& Western and the Louisville & Nashville railways. Track 
is now laid through Little Tom Tunnel to Guests station, 
89 miles from Graham Junction. Eleven miles yet remain 
to be laid before Norton is reached. Track is being laid 
at the rate of a mile & day, which will complete this divi 


sion before Christmas. 


Proj ects and Surveys. 


Georgia, Tennessee & Illinois,—R. VT. Macdonald, ©. 
E., of Tallapoosa, Ga., writes us that he is Chief Engineer 
of this railway instead of L. F. Bullinger, as noted in our 
issue of last week. 

Tennessee. A mass-meeting of the citizens of Stewart 
County has been called to meet at Dover, Monday, Dee. 
8, for the purpose of taking action to secure a rail 


way through that county. It is understood that the Cum 
berland Iron Co. will give a large sum toward the con 
struction of the road. This company has recently in 


vested largely in mineral lands around Dover, Tenn., and 

will erect an iron furnace soon. The Cumberland River 

is the only means of transportation at present. 
Thomasville Southern,—Right of way is being se 


cured from Thomasville, Ga., south to the Florida State 
line, and work it is reported will soon be commenced 
The road will run when completed from Thomasville, Ga , 
to Tallahasee, Fla., the Tallahassee Northern R. R. Co 
having been chartered to build the Florida division. 

Carolina, Greenville & Northerna,—Jonathban Bullard, 
Chief Engineer, will soon begin surveys between Paint 
Rock and Kingsport, Tenn. 

Linville Improvement Co.—This company has just 
completed the location of its line from Linville to Blow 
ing Rock, N.C. 

Camden, Chester & Gaffney City Engineers are 
now locating this road from Camden, 8. C., to Asheville, 
N. C., and it is announced that contracts will be let about 
Jan. 1. 

Georgia,—A bill has been introduced in the Georgia 
State Legislature to charter the Atlanta, Americus & 
Florida R. R. Co., to builda railway from Atlanta, Ga.. 
to Tampa, Fla. Bills have also been introduced incorpe 
rating the Washington & Middleton KR. BR. Co., and the 
Richlands, Gulf & Northern Ry. Co. 

Montgomery, Hagerville & Camden, -This company 
has petitioned the Alabama Legislature for a charter to 
construct a railway in the counties of Montgomery, Lown 
des and Wilcox. 

Louisville Southeastern,—It is announced that sur 
veyors will soon be put in the field by this company to 
locate its lines from Louisville, Ky. to Jeffersontewn 
Ky. Judge W. B. Hoke of Louisville, Ky., is President. 

Mobile Western.—This company has been chartered in 
Alabama, by John H. Turner, Mobile, Ala., H. Merigold 
Lima, Ohio, D. H. Campbell, Anniston, Ala., and others. 
The company has purchased 20 miles of graded roadbed of 
the old Mobile & Northwestern BR. R. and proposes to re 
build the road and extend it to Jackson, Mies. The 
same men have chartered a construction company to 
carry on the work. 

NORTHWEST.- Existing Roads. 





Duluth, Pierre & Black Hilis,—B. P. Tilden, of 


Aberdeen, 8. Dak., chief engineer, writes as follows : 


About 45 men and 250 teams are now at work on this 
road. The route is from Oakes, Dickey Co., N. Dak., via 
Aberdeen, to Pierre, S. Dak., 15144 miles, of which 16.3 
miles are in North Dakota, and 165.5 miles are in South 
Dakota. The line.is through a rolling prairie country, 
affording easy work; maximum grade 40 ft. per mile, 
and maximum curve 4°. The right of wa 8 been 
secured between Aberdeen and Faulkton, a wtles, end 
$250,000 have been obtained from the cities of eames 
Aberdeen and Faulkton. The entire line has been locat: 
with the ex n of some minor details: It is expected 
to commence klaying about June 1, 1891, and to have 
the road completed by Nov. 1, 1891. 

Port Arthur, Duluth & Western,.—About 20 men 
are now at work, and it is expected to complete 50 miles of 
the line before Jan. 1. The company is using 5-10. steel 
rails. During the winter work will be continued gearing 
the right of way on the remaining 35 miles to the boun 
dary, and building the bridges and masonry. The aver 
age cost of construction is $10,000 per mile,and the com- 
pany receives bonuses amounting to $6,700 per mile. It 
is expected that an extension of the Duluth & Lron Range 
R. KR. will be built. to connect with this line auring the 
coming summer. 

Duluth & Southern.—In a recent newspaper inter 
view H. B. Wamsley, one of the Directors of the Duluth 


& Southern Railroad said: 

“N are for a coalition of the Sou 
Line ery The 800 people 
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use the Red Wing Road. The arrangement is more 
than 4 traffic agreement, for the Soo intends to run 
ite own trains over the line into Duluth, while the Duluth 
& Southern Co. will use the line from Duluth to Red Wing 
and south to lowa. The Southern Road people will also 
be enabied to enter St. Paul by using the Soo. ot only 
will the Soo enter Duluth over our line, but the Duluth, 
South Shore & Atlantic will come in with the Soo. Con- 
ferences between the South Shore people and ourselves 
looking to this end have already taken place.” 


Burlington, Cedar Rapids & Northern.—The line 
from Troskey to the quarries north of Jasper, Minn., 13 
miles, has been completed, 

Winona & Southwestern,—lIt is stated that this com- 
pany has purchased the Mason City & Fort Dodge R. R., 
and will improve it by building new bridges, etc. On Jan. 
1 the engineering corps will commence the location of the 
ine from Fort Dodge, Ia., to Omaha, Neb. 

Davenport, Iowa & Dakota,—The Burlington, Cedar 
Rapids & Northern R. R. Co. has obtained possession of 
the Davenport, Iowa & Dakota Ry., now completed about 
30 miies out of Davenport. The road will be built to the 
point of intersection with the Clinton branch of the Bur- 
lington, Cedar Rapids & Northern, near Tipton, but it 
will not be extended farther. The surveys have been 
made as far as the north part of the State. 

Chicago, Rock Istand & Pacific.—The extension from 
Omaha to Lincoln, Neb., has been completed. 


Projects and Surveys. 

Winnipeg & North Pacifie.-Surveys fer the first 50 
miles of this road from Winnipeg, Man., northwest have 
been commenced by A. J. Belcher, of Toronto, Ont. This 
company was chartered in 1586 to build a railway from 
Winnipeg, Man., to Fort Simpson, at the mouth of the 
Skeena River, on the Pacific coast. 

Wiaconsin Bee Line & West Superior.—Chas. D. 
Smith, of Fond du Lac, Wis., President, writes that this 
road is to run from Milwaukee to Lake Superior, Wis., 
360 miles. The line is through a level country, and will be 
easy to construct. Contracts will be let some time during 
the summer of 1891. 

Ontario & Rainy River.—This railway is to run from 
a point on the Port Arthur, Duluth & Western R. R., 
about 20 miles north of the International line, to the 
northwest angle of the Lake of the Woods, a distance of 
180 miles, Work will begin next summer, and be com- 
pleted as soon as possible. 


SOUTHWEST.. Existing Roads. 

St. Louis, Chester & Grand Tower,-—-The contract 
for building this railway has been let to Shafer, Neir & 
Co., of St. Louis, Mo., and work will be pushed. 8S. Dwight 
Katon, St. Louis, Mo., is President and Chief Engineer. 

Kansas City, Ft, Smith & Southern,—This road will 
be completed from Kansas City to Amoret, Mo., this 
season. During the coming year the line will be extended 
to Joplin. 

Haines, Hamilton & Kingston,—This road has been 
completed from Hamilton to Kingston, Mo., 8 miles, 

Waco, Lampasas & Llano.—The contract for building 
this Texas road has been let to the Llano Construction 
Co., to be completed Oct. 1., 1891. Grading is now in pro- 
gress. 

Southern Pacific.—A cut-off of 7 miles has been sur- 
veyed from Shumler to Flanders, Tex., and work will be 
commenced at once. Through this cut-off the road will 
avoid one of its most dangerous points, and will abandon 
2 tunnels and 26 bridges, which in building cost more than 
$4,000,000. The Pecos River will have to be bridged, ne- 
cessitating spans stretching 1,200 ft., and more than 300 
ft. above the river bed. The cost of this work will be 
about $1,000,000, and the contractors have guaranteed to 
have the work completed witnin 9 months. 


Projects and Surveys. 

Lampasas, Burnet & Southwestern,—A correspond” 
ent writes us that nothing is bemg done on this enter- 
prise at present. The road is projected to run from 
Lampasas to Burnet, Tex., 25 miles. One preliminary 
survey has been made. The work will be generally light. 
J. H. Galbraith is President, 

Gainesville, Oklahoma & Gulf.—Chartered in Texas 
to build a railway from Gainesville, Tex., northwest to 
the Red River. Surveys will begin at once. 

Gainesville, McAlister & St, Louis,—Chartered in 
Texas to build a railway from Gainesville, Tex., northeast 
to the Red River. Surveys will begin at once. 

Beaumont & Bolivar.—Mark Weiss, of Beaumont, 
Tex., can give information in regard to this railway. 

Hempstead & Brazos City.—Books have been opened 
for subscriptions to the stock of this Texas company. 

Georgetown & Grainger.—Surveys are in progress for 
a railway from Georgetown to Grainger, Tex., under the 
direction of John O'Neil, Bullinger. Tex. Emsy Taylor 
of Georgetown is president. 

Sabine Pass.—A report is in circulation that this road 
from Marshall, Tex., south, will be built soon. 

Eagle Pass & Gulf.— At a recent meeting of the Board 
of Trade arrangements were mae to secure the survey of 
a railway from Eagle Pass, Tex., to the Gulf of Mexico. 


ROCKY MT. AND PACIFIC.— Existing Roads. 

Great Nerthern.—Shepard, Seims & Co., 32 National 
German Bank Building, St. Paul, Minn., are prepared to 
receive bids for a large amount of work west of the sum- 
mit of the Rocky Mountains on the line of the Great 
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Northern R. R., including grading, which consists of rock, 
earth work and tunneling and a large amount of timber; 
also a large amount of hewn timber for structures. The 
work is located and the supplies for carrying it on are on 
the ground and the work is ready to commence at 
once. 

Oregon Improvement Co.—This company has com™ 
pleted 36 miles of track on the Seattle & Northern 
R. R. and 20.2 miles on the Port Townsend Southern R.R. 
since Jan. 1, 1890. 

Southern Pacific.—It is probable that this company 
will build a line from a pointin the Capay Valley through 
Cache Creek Cafion to Lower Lake and Lakeport, Cal. 


Projects and Surveys. 


Utah Midland.—At a recent meeting of the stock- 
holders the following officers were elected: President, J. 
J. Hagerman; Vice-President, W. 8. MeCornick; Secre- 
tary, C. E. Noble, and Treasurer, H. T. Rogers. This road 
is the proposed continuation of the Colorado Midland 
R. R. in Utah. 

Hailey, Gold Belt & Western.—A second survey is 
being made for this railway from Hailey, Idaho, west. 


CITY TRANSIT. 


Cable Railways.— Washington, D. C.—Surveys are 
now being made for the Washington & Georgetown cable 
lines. The present plans call for a 6%-mile cable, 3,000 
tons of 80-Ib. rails, a large amount of 63-Ib. slot rails, 2,500 
tons of special castings for yokes, covers and other parts, 
25,000 bbls. Portland cement, 20,000 cu. yds. broken stone 
and a large quantity of other material. The consulting 
engineer is Daniel Bontecou. The total cost of the plant 
is now estimated at $3,000,900. 


Dummy Railways.—Montpelier, Wt.—The Mont- 
pelier & Wells River R. R. has decided to build a dummy 
line to Barre. 

Oxford, Ala,—The Oxford Lake Line wil] probably is- 
sue $73,000 of bonds to improve its track and rolling’ 
stock. 

Salt Lake City, Utah.—Construction on the Great Salt 
Lake & Hot Springs Ky. will probably begin at once. The 
line will be 20 miles long. H. Ramel has charge of the 
construction and H. 8. Joseph is consulting engineer. 


Horse Railways.—New companies or extensions are 
proposed at Toronto,Ont., by the Weston, Hyde Park & To, 
ronto Street R. R.; Norfolk, Va., by the Norfolk & Eastern 
Investment Co.; Charlestown, W. Va., by the Charlestown 
Construction Co.; Ocala, Fla., by the Ocala Street & Sub- 
urban Ry.; Mt. Vernon, Ind.; Corpus Christi, Tex., by the 
City Street Ry. 

Owensboro, Ky.—The entire street car equipment in 
this town was destroyed by fire on Nov. 25. The loss is 
estimated at $60,000. 

New Brighton, TU.—J.T. McCasland recently received 
a franchise for constructing a street railway in this vil- 
lage. Rails and ties have been already ordered. 

Austin, Tex.—The City Council has granted E. J, Hep- 
penheimer and associates franchise to construct a street 
railway, and J. J. and W.H. Tobin have applied to that 
body for a similar franchise. 


Electric Railways.— Rockland, Me.—Surveyors have 
recently located an electric line to Thomaston. Construc- 
tion will probably begin in the spring. 

Pawtucket, R, I,--The Interstate Ry. has received 
permission to lay tracks in this city. The heacquarters of 
this company are in Attleboro, Mass.; the President is H. 
M. Daggett. 

Bridgeport, Conn.--The Bridgeport Horse Ry. has 
been sold tothe syndicate of Rochester, N. Y., parties 
which owns the street railway lines in Rochester, Buffalo, 
Paterson and Newark. It is reported that the purchasers 
will extend the lines and electricity will probably be 
adopted. 

Erie, Pa.--G. Gelden and W. White, of this city, have 
recently been inspecting the electric railways of Pittsburg 
with a view to adopting electricity on the lines here. 

Cumberland, Md,--The Cumberland Electric Ry. has 
completed its organization by electing L. Fletcher as 
President, G. Landwehr as Secretary and Treasurer, and 
PD. J. Duncan as Superintendent. The contract for the 
plant is reported to have been given to the Electric 
Equipment Co., of Pittsburg. 

Richmond, Va,—A petition has been filed with the city 
authorities by J. W. Laube, M. B. Leonard and associates 
for right to build and operate a storage battery line on 
several streets. 

East Chattanooga, Tenn.—The East Chattanooga 
Land Co. will, it is said, probably construct an electric 
railway. 

Raleigh, N. C.—Dr. Jacobs, of Chicago, owner of the 
street car system here, is said to have decided to operate 
10 miles of his lines with the Sprague motor. 

Atlanta, Ga,—F. Carter, 124 East Alabama St., wants 
estimates for the construction and equipment of 6 or7 
miles of electric railway. 

Sheffield, Aila.—The Sheffield Street Ry. Co. is re- 
ported about to change its dummy line to an electrical 
railroad. 

Gadsden, Ala.—The Land & Improvement Co. of this 
town proposes changing its 8mile dummy line into 
an electric railway. 
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Memphis, Tenn.—C. B. Holmes, the head of the syndi- 
cate which recently purchased the street car lines in this 
city, has made an agreement with the city council by 
which the city recognized the considation of the two 
street car companies bought out by ithe syndicate, and 
gives it an exclusive right to run cars on the streets 
where tracks are already laid until the year 1916. In re 
return the syndicate agrees to lay $150,000 worth of pay- 
ing and to substitute electricity for mules as motive 
power, 

La Porte, Ind,—-Snow & Avery, Detroit, Mich., have 
received a franchise for constructing an electric railway 
in this city. The motive power will probably be furnished 
by the local lighting company. 

River Forest, 1u.—The Cicero & Proviso Street Ry. 
contemplates an extension of its system. 

Champaign, Ill.—The Champaign & Urbana Street 
Ry. has received permission to use electricity on its Ur- 
bana line, and the track is now being put in condition. 

Pine Blujf, Ark,—It is stated that New York parties 
are endeavoring to buy the railways here for the purpose 
of changing them into electric lines. 

San Bernardino, Cal.—An electric railway te Arrow- 
head is reported as probable. The power station will pre- 
sumably be located in a cafion in this neighborhood, 
where large water power is available. 


New Companies.—Blue Island & Harvey Street Ry. 
Blue Island, 111., capital stock, $250,000; incorporators, J! 
McConnell, E. H. Rexford, A. Rainer. People’s Street Car 
Co., Racine, Wis., capital stock, $150,000; incorporators, 
F. K. Bull, W. B. Dutton, B. B. Blake. Love Electric 
Traction Co., Chicago, I1., capital stock, $10,000,000; incor 
porators, J. C. Love, H. N. Hibbard, A. G. Wheeler. 
Huntington, W. Va., Belt Line, capital stock, $20,000; in- 
corporators, C L. Hafner, J. A. Toben, R. A. Goodwin 
and others. 

HIGHWAYS. 

Rhode Istand,—Macadamizing is progressing in dis- © 
tricts Nos, § and 9, near Providence. The Highway Sur- 
veyor of these districts in his report states that the work 
is somewhat handicapped by the department not being 
supplied with a suitable watering cart, without which 
good work cannot be done. It could also be used to 
sprinkle the streets during the summer months, thereby 
doing away with the individual assessments for this 
work, and keeping the highways in a better condition. 

Washington.—The County Commissioners, at a meet- 
ing at Port Angeles in November, passed an order to sub- 
mit a proposition to issue bonds for $100,000 for county 
roads. It is proposed to divide the county into 3 districts, 
the amounts for each being $25,000, $35,000 and $40,000. 


BRIDGES, TUNNELS AND CANALS, 


Bridges,— Cincinnati, 0.—Contracts are to be let for 
constructing a bridge forthe Middletown & Cincinnati 
R. R. over the Lima River. M.D. Burke, C. E., Room 41, 
Pike Building, Cincinnati, O., Chief Engineer. 

Covington, Ky.—A stock company will probably be or- 
ganized to build a bridge over the Licking River at Tenth 
street. 

Quiro, Wis,—A small iron bridge is to_be constructed. 
Estimated cost, $4,500. 

Sheboygan, Wis,—The Board of Public Works invites 
plans and specifications for an iron swing bridge over the 
Sheboygan River at Eighth street to replace the one now 
in use. Address, C. U. Boley, City Engineer, Sheboygan, 
Wis. 

Omaha, Neb,—The East Omaha Land Co., in which the 
banking firm of Drexel, Morgan & Co. has a large interest, 
accepted plans, Nov, 29, for anew railway and wagon 
bridge across the Missouri River at this point to cost $1, 
500,000. 


WATER-WORKS, 


NEW ENGLAND. 

Rochester, Vt.—The bill incorporating the Rochester 
Water Supply Co. has been signed by the governor. 

Lowell, Mass.— Proposals for a 10,000,000-gall. pumping 
engine will be received by the Water Board, committee 
on new engine, until Jan. 16. See our “proposals” columns. 

Needham, Mass,—The new town works have just been 
put in operation and tested. Cost, about $75,000. 

MIDDLE. 

Whitestone, N. Y.—The following is from C. B. Wil- 

liams, Secretary Board of Water Commissioners: 


enna for ee eetroseotion of wate Doves voted. 
e will pro y own pipes water 
from the Flushing, College Point or Central Ferae works. 


Collingswood, N. J.—The following is from G. Frank 
Davis: 
The Collingswood Water & Light Co. propose to com- 


plete works by Aprill, 1891. The supply will be pum 
from an artesian well toa tank oe Sant-nipe, iy cen 


is not yet fully organized. Estimated cost, 
Population 800 to 1.000. got 


Pottstown, Pa.—Improvements costing about $20,000, 
consisting of a 5,000,000-gall. reservoir, a 24-in. force and 
20-in. supply main are now being made by the Pottstown 
Water Co. . 

Washington, D. C.—The estimates for th next fisca) 
year, as given in the annual report of the watér depart 
ment for the year ending June 30, 1490, include the laying 
of two mains of considerable size, one in the northeastern 
the other in the southwestern part of the city. 
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SOUTHERN, 

Sumter, S. C.—It is reported that a tank will be built. 

Bunkley, Ga.—It is reported that the Cumberland 
Island Co, will build works on Cumberland Island. 

Columbus, Ga.—The plant of the Columbus Water 
Works Co. may be sold to a syndicate. 

Milledgeville, Ga.—Dec. 9 a vote will be taken on 
an increase of the rate of taxation for the purpose of rais- 
ing money to rent hydrants from a prespective water 
company. Address G. W. Coraker, City Clerk. 

Valdosta, Ga.—A Chattanooga firm has made a propo- 
sition to put in works. If the council rejects it the town 
may sink an experimental artesian well. 

Riverside, Fla. (Jacksonville P. O.)\—The Riverside 
Artesian Well Co. are trying to secure aid from the city 
in placing a few hydrants. 

Bridgeport, Ala.—It is reported that $65,000 works 
will be built, 

Sheffield, Ala.—The city will apply to the legielature 
for authority to issue $150,000 of water-works bonds 
Messrs. Johnson & Flad, St. Louis, Mo., were employed 
last summer to report on works. Works were recently 
completed by the Sheffield Water Co. 

Cleveland, Tenn.— Address J. L. Young regarding con- 
tract for works to supply 5,000 people. 

Knoxville, Tenn.—Important extensions, it is re- 
ported, are under consideration by the Knoxville Water 
Co., including the moving of the pumping station further 
up the river, new pumps and mains and a new reservoir. 

Harrodsburg, Ky.—Bids for the construction of 
works are wanted by W. K. Cardweli, Mayor. 

NORTH CENTRAL. 

Cincinnati, 0.—Bids will be received until Dec. 26 for 
foar 5,000,000-gall. vertical pumps, as specified in our “pro- 
posals”’ column. 

Franklin, Ind.—The following is from the Boughen 
Engineering Co., Cincinnuti, O.: 


The Franklin Water, Light & Power Co. will immedi- 
ately begin the construction of works estimated to cost 
$100,000. J.J. Hainsworth, Franklin, is Vice-President 
and Engineer. The supply will be from driven wells, 
probably by direct pumping. The contracts will be let 
soon. Population, 4,000. 


Lebanon, Ind,—The citizens have voted to construct 
works. The City Council now has ways and means under 
consideration. For further information address C. F.S. 
Neal, C. E. 

Alpena, Mich.—W.H. Johnson, Superintendent, has 
sent the following: 


The Alpena City Water Co. has purchased a water 
power privilege about 154 miles from its present pumping 
station and proposes to use it to run its pumps either by 
water power or by transmitted electricity. 


Kalkaskia, Mich.—The following is from M. Walker | 
Fenton, engineer and contractor : 


Works to be owned by the village will be completed 
about Jan. 1. The supply is by direct pumping from a 
river, and there are 3 miles of mains. Cost, about $25,000. 


Belleville, Iil.—-A new company is projected to intro- 
duce a daily supply of 3,000,000 galls., from wells, Pitts- 
burg Lake or the Mississippi River. A large reservoir is 
included in case the supply is from the latter source. 

Chicago, Itt,—The water supply of a part of that sec- 
tion of the city formerly the town of Lake has been in- 
creased by connecting the distribution with larger supply 
mains, recently completed from the Sixty-eighth street 
pumping station west for some distance. 

Du Quoin, Tul,—It is reported that the search for a 
water supply, previously mentioned, has been successful, 
a plentiful supply having been struck about 1% miles 
from town. 

River Forest, IUt.—The proposition of the River Forest 
Water & Electric Light Co. regarding both water-works 
and electric lights has been referred by the village board 
te a special committee, consisting of A. J. Cost, President 
of the village board; F. J. Triffin, village attorney, and 


others. 
NORTHWESTERN. 


Avoca, Ia.—It is reported that the sum of $10,000 has 
been voted for works. 

Davenport, Ia.—A contract for a 6,000,000-gall. filter- 
ing plant has been awarded the American Filter Co., of 
Chicago. The contract specifies that the plant must be 
in operation April1. The Davenport Water Co. will issue 
$300,000 of additional bonds, it is reported. 

Leeds, Ia.—D. Ede informs us that there has been talk 
of obtaining a water supply from Sioux City. 

Orange City, Ta.—Preparations are being made for 
constructing works, 

Abilene, Kan.—A ditch 4 miles long is being con- 
structed to bring water from Sand Springs. 

Liberty, Neb.—E, E. Hunter informs us that works to 
cost about $1,500 will be contracted for this month. 

Canton, S. Dak.—The following is from A. A. Richard- 
son, Engineer, Lincoln, Neb.: 


Contracts were to be let Dec. 1 by the town for works 
estimated to cost $21,000. Water be pum frem an 
0} well near Big Stone River to al2 x 100-ft. stand- 
oie. J. M. Green is Mayor. Population, 2,000. 


Butte, Mont.—Two companies are planning to build 
works in addition to those already supplying the town. It 
is stated that the first company proposes to expend $2.000,- 
000 and to construct two reservoirs, with a combined 
capacity of 500,000,000 galls., on the summit of the divide 
25 miles west of the city. From these reservoirs it is pro- 
posed to lay a 30-in. main to a reservoir to, be constructed 
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back of the city. The other company, called the Anacon- 
da, has secured water rights in Elk Park. Their scheme 
includes a tunnel through a mountain, and they have 
already purchased an abandoned mining tunnel extending 
part of the distance. A distributing reservoir, to be built 
near the Anaconda mines, would serve both the mines and 
the city. fhe cost of these works is estimated at $i,200,- 
~— SOUTHWESTERN. 

Batesville, Ark.—The Batesville Water & Light Co. 
has filed incorporation papers, with Samuel B. Hartz, 
President. J. W. King and I. N. Reed are among the 
other incorporators. Authorized capital stock, $100,000. 

Arlington Heights, Tex. (Fort Worth, P, O0—H.W. 
Tallant, Assistant-Secretary, has sent the following: 


The Chamberlain Investment Co. began to operate their 
works Dec. 1. The supply is penget from artesian wells 
to . tank by two Cook pumps. There are 34% miles of 
mains. 


Galveston, Tex.—A committee has revised the city 
charter, so that, if the revision is adopted, an additional 
$500,000 can be spent for water-works. 

Llano, Tex.—M. L. Lynch, Ft. Worth, it is reported, is 
preparing plans for works. 

Antoinette, Col.—S. W. Hatch has sent the follow- 
ing: 

The village proposes to let contracts for works next 
spring. ‘The supply will be pumped from Conjos River to 


atank. Estimated cost, $6,000. The present supply is 
hauled from the river in barrels. John J. Corlett can give 


further information. Population, 500. 

Denver, Col.—It is reported that the Denver City 
Water-Works Co., reported last week, is a consolidation 
of the Denver Water Co., which built works in 1871-2 and 
the Beaver Brook and Mountain Water Cos. The Beaver 
Brook Water Co. built works in 1887 to supply Highlands. 
a town adjoining Denver. Recently the Mountain Water 
Co, began the construction of works to bring a gravity 
supply to Denver, Barnum, a suburb of Denver, and to 
supply water to the Beaver Brook Water Co. The officers 
of the new company are stated to be: president, W. P. 
Robinson; vice-president, J. H. Pullen; secretary, M. A. 
Wheeler; treasurer, C. B. Rhodes. 

Trinidad, Col.—Bids will be received at the City Clerk's 
office until December for the construction of a 71,000,000- 
gall. storage reservoir for the city water-works. Ad- 
dress Norval W. Wall, City Engineer, or Everett Bell, 
City Clerk 

PACIFIC. 

North Yakima, Wash.—The works have been com- 
pleted and tested. 

Puyallup, Wash.-—It is reported that the Puyallup 
Water Co. is building another reservoir. 

Sacramento, Cal.—A new 10,000,000-gall. pump has 
been recommended by a board of experts, which recently 
examined the city’s pumping plant. 

Salt Lake City.—The mains will be extended on two 
streets. 

CANADA. 

New Westminster, B. C.—Contracts for furnishing 
cast-iron pipe, castings, lead, hydrants and valves were 
let by the city some time since. 


IRRIGATION. 

Inyo Co., Cal.—The Queens River & Salt Wells Valley 
Canal has been partially surveyed in this county. It is 
stated that the canal will be 60 ft. wide, 8 ft. deep and 51 
miles long, and that a navigation lhne will be maintained; 
also that a large storage reservoir will be built at Little 
Lake and other reservoirs elsewhere. 

Perris, Cal.—A vote has been taken in favor of issuing 
bonds to bring water from the Bear Valley reservoir for 
irrigating purposes. 

Boise City, Ida.—Work is in progress about 10 miles 
from this city on the New York canal, which is being 
built by the Idaho Mining & Irrigation Co. W. C. Brad- 
bury is Contractor. The canal will be 81 ft. wide at the 
top, 45 at the bottom, 12 ft. deep and about 90 miles long, 
not including laterals. The headworks are of masonry in 
Portland cement. 


SEWERAGE AND MUNICIPAL. 

Sewers.—Quincy, Mass,—The City Council has adopt- 
ed the report presented by the Sewer Committee. 

Waltham, Mass,—The city has adopted a report of the 
Sewer Commissioners, providing for an appropriation of 
$300,000 for the completion of the sewer system. 

Belfast, Me.—Plans for a complete system of sewers 
have been prepared by Wheeler & Parks, of Boston, Mass. 
The cost is est‘mated at between $45,000 and $50,000. The 
city has completed a small part of the proposed system, 
having laid an 8-in. tile pipe through a part of Main St., 
at a costof some $2,500, the work being done by the city 
direct and not by contract. Probably $3,000 or more wil) 
be expended in building sewers during 1891. 

Washington, D, C.—Supt. McComb, of the sewer divi- 
sion, has presented his annual report. There are still a 
number of defectice pipe sewers which were built before 
1874. An appropriation of $35,000 for the construction o¢ 
sewers under the permit and compulsory permit system 
is recommended for 1891. 

Cotumbia, 8S. C.—A sewerage commission composed of 
Aldermen Dunn, Sloan and Brennen has been appointed 
to have surveys and estimates made fora system of 
sewers. 

Knozvitle, Tenn.—The plans prepared by Col. Hart- 
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ford, of Chattanooga, and approved by Mr. Nicholson, the 
City Engineer, provide for a sewerage system to cost 
about $244,000. The system includes West and North 
Knoxville and Elmwood, and the part for the city will 
cost $175,000, 

Mobile, Ala.—The Council has adopted the report of 
the Committee on Sewerage and Paving of the city. It 
provides that when more than half the property owners 
on any street agree that sewerage or paving is necessary 
the city may proceed.to pave and lay sewerage pipes and 
charge each their proportion of the expense. Should the 
parties fail to pay their property is to be held liable. Ac 
companying the report is a bill to be presented to the 
legislature at its present term. 

Columbus, O.—Ordinances have been passed providing 
for the issue of $20,000 in bonds for main trunk sewers on 
Wall and Third Sts. 

Oak Park, TU,.—The Drainage Committee of the Town 
Board will confer with the Chicago Drainage Committee 
in regard to Cicero sewers and the future main outlet. 

Galveston, Tex.—The city will spend about $500,000 on 
sewer work. 

Sault Ste, Marie, Mich.—The sewer work for the next 
season will probably be limited to the construction of 
about 1,200 ft. of sewers with 3 manholes. 

Bucyrus, O. 
built next season; it will be of egg-shape pipe, from 12 to 
20 ins. diam. The S‘ar sewer drop will be used, with 9 
12-in, P traps; manholes furnished with iron ventilating 
covers. About 100 of these inlets are in use and are found 
a& success. 

Sheffield, Ala,—Contracts are reported to have been 
let for the construction of a system of sewerage. 

Birmingham, Ala.—The city will apply to the Legis 
lature for authority to issue bonds for $150,000 for sewers 
and street work. 

Wilmington, N. C.—An ordinance has been adopted 
providing that no sewers muet be laid without the con 
sent of the Board of Aldermen, and in conformity with 
sanitary regulations; the work to be under the direction 
of the City Surveyor. 

Chicago, Ill.—The drainage trustees have directed 
their engineer, Mr. Cooley, to suspend work upon the 
upper Desplaines River and below Joliet, to make addi- 
tional surveys between Chicago and Summit, and to pre 
pare his field notes so as to locate not less than one of the 
four routes for the main channel between Chicago and 
Summit. 

Woonsocket, R, I,—Mr. John W. Ellis, C. E., writes us 
that the question of sewers is now being agitated, as they 
are a public necessity. 

Streets.— Boston, Mass.—The Street Commissioners 
have submitted a plan for laying out new streets in the 
district bounded by Columbus Ave., Park 8q., Boylaton, 
Berkeley and Tremont Sta. 

Allegheny, Pa,.—Ordinances have been passed author- 
izing the regrading and repaving of Rebecca and Federal 
Sts. Asphalt. asphalt block, Belgian block, granite block 
or ligonier paving may be used. 

Austin, Ill.—Cedar block paving is being laid on Park 
Ave.; the paving isto be continued to Chicago Ave.; it 
will be 30 ft. wide, with stone curbing. 

Savannah, Ga.—The improvement committee will ask 
for an appropriation of $60,000 for street work during 1891. 

St. Louis, Mo.—A new kind of paving brick has been 
submitted to the Street Commissioner. ‘the present com 
missioner is in favor of gum blocks, with granitoid side 
walks. 

Alexandria, Va,—A systematic method of street im- 
provement is projected to do away with the old cobble- 
stone paving. Work would be commenced in the spring. 

Pittsburg, Pa.—The Department of Public Works will 
not let any more street contracts this year, and has re 
jected a number of bids for street work. The reason is 
that the season is so far advanced, and so much work is 
already under contract. 

Galveston, Tex,.—The improvement committee has pro“ 
vided for an expenditure of $500,000 on streets next year. 

Bucyrus, O.—The city is building about 24 miles of 
brick streets. 

Indianapolis, Ind.—A considerable amount of as- 
phalt paving is to be done next season, Some contracts 
have already been awarded tothe Warren-Scharf Asphalt 
Paving Co., of New York, and others are to be let. 


Gas.—San Diego, Cal .—The San Diego Gas & Electric 
Light Co. has a contract to furnish gas to the county 
for 2 years at $2.75 per 1,000 cu. ft. 


Drainage.—A company has been formed to reclaim a 
large tract of waste land near Musestine, la., stretching 
from Drury’s landing to New Boston. It is proposed to 
build a protecting levee and drain the ground, at a cost of 
$75,000. The tract is from 2 to 25 miles long, and 
stretches from the Mississippi to the biuffs,an average 
distance of 2 miles, comprising an area of 10,000 acres. 


ELECTRICAL. 

Electric Light.—New plants or extensions of existing 
systems are proposed at Shamokin, Pa.; Morganton, N. 
C.. address the Deuravant Cotton Mfg. Co.; Dawson, Ga, 
Savannah, Ga., address the Brush Electric Light & Power 
Co,; Alexandria, La.; Memphis, Tenn., address the Em- 
pire Elevator, Mili & Warehouse Co.; Nashville, Tenn. 


About | mile of sewer e tension will be 
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address the Nasbville Chattanooga & 6t. Louis R. R.; 
Newport, Tenn., address the Newport Electric Light & 
Power Co.; Henderson, Ky., address the Mayor; La Porte, 
Ind.; Du Quoin and Aledo, IIL; Elgin, Lil., address Fay 
& Gerlach; New London, Wis.; Fort Worth, Tex., ad- 
dreas the Fort Worth Electric Light & Power Co.; Mexia, 
Tex., address the Mayor; Essex, Nev., address the Inyo 
Marble Works. 

Waterville, Me.—The Waterville Electric Light Co. 
has purchased water power In the neighborhood, and 
will put in additional machinery for lighting and power. 

Jamestown, N, Y.-—The town has bought a site for the 
proposed electric light station, and will at once erect a 
building for the plant, specifications for which cal) fora 
capacity of 175 arc lamps of 2,000c. p. The total amount 
of wiring necessary has been estimated at 24 miles. 

Washington, D. C.—The electric street lamps in this 
city have been entirely maintained by underground wires 
since September, 1889. The interruptions have been some- 
what more frequent than when the overhead system was 
used, but the experiment has been satisfactory. About 
195 lamps of 1,000 c.p. are used, ‘The prices paid during 
the last year were at the rate of 60 cis. a night. The type 
of conduit used is the square terra cotta pipe, containing 
from 2 to 6 celis, 

Wheeling, W. Va.-In the new plant of the Wheeling 
Electric Co., special provision has been made to do away 
with the annoyance caused by the vibration of the ma- 
chinery. The base of the power room consists of one large 
mass of concrete, 30 ins. thick. The fou;dations for the 
different machines are all built into this concrete, and the 
connection thus formed will, it is hoped, produce an un 
usually firm structure. 

Point Pleasant, W. Va,—D. 8. Snyder wishes prices 
for an incandescent electric light plant. 

Northport, Ala,—The city will, it is stated, petition 
the legislature for authority to issue bonds to secure the 
erection of an electric light plant and the construction of 
water-works, 

Sumter, 8S. C.—The Sumter Electric Light Co. contem- 
plates purchasing a 500-light incandescent dynamo. 

Chattanooga, Tenn,—It is reported that the Thomson- 
Houston Electric Co., Boston, Mass., has purchased land 
for a power station, and will soon build a 150 « 200 ft. 
dynamo and engine house, 

Centratia, Ttl.—T. J. Wilson, 8. L. Dwight. J. J. 
Wetmore and J. Benson have secured a 10 year franchise 
for an electric light and power plant in that city. 

Manistee, Mich,—An electric light company was re- 
cently organized here with G, A. Hart,as President and 
L. E, Morris as Secretary. 

Davenport, Ia,—All bids for electric street lighting 
recently received have been rejected and the lighting 
committee has been directed to advertise again. The 
contract calls for 100 are lights of 2,000 c. p.., and 300 in- 
candescent lamps of 32 c. p. with the privilege of more of 
either kind at the respective price of the bid for each; the 
bids to be for 3, 5and7 years. 


New Companies — Monticello, Mo, Electric Light Co.; 
capital stock, $25,000; Greenville, Ill., Electric Light & 
Power Co., capital stock, $10,000; incorporators, C. D. 
Hollis, W. V. Weise. V. Harrold, Abilene, Tex., Electric 
Co.; incorporators, M. Elser, J. W. Watkins, P. M. Dev- 
itt, W. H. Edrington. McFell Electric Co., Chicago, 1.; 
capital stock, $8,000; incorporators, J. McFell, F. W. 
Watts, W. J. McWade. Cannon City, Colo., Electric 
Light & Power Co.: capital stock, $30,000; incorporators, 
J. H. Peabody, W. T. Bridwell, C. C. Yikirk, H. B. Slater. 
Crisfield, Md., Electric Light Co.; L. E. P. Dennis, secre- 
tary; capital stock, $10,000. Morgan Park Electric Co., 
Chicago, I1l,; capital stock, $25,000; incorporators, G. 8. 
Wheaton, G. A. Meech, J. H. Westover. Macrae Electric 
Co., Baltimore, Md.; capital stock, $20,000; incorporators, 
W. W. Donaldson® R. Macrae, A. H. Robertson. 


CONTRACTING. 

Piles...New York, N. ¥.-The Department of Docks 
has awarded a contract to Beard & Kempland, for piles 
60 to 65 ft. long, at $8 eacn, and to A, J. Murray, at $5, $6 
and $6.50 each, for piles 50 to 55 ft., 55 to 60 ft. and 60 to 65 
ft. long respectively. 

Levee. -The County Commissioners, Cincinnati, O., 
have received bids for 25,000 cu. yds. of levee at the Callo- 
way suspension bridge, in Whitewater township; the 
prices ranged from 1644 to 2144 cts. per cu. yd. 

Sewers.— Detroit, Mich.—The following were the low- 
est bids received recently by the Board of Public Works: 
Baker St., 2,988 ft, of sewer and 5 manholes; John Affeld, 
$4.39 per lin. ft., and $30 per manhole. Wabash Ave., 
2,565 ft. and 5 manholes, F. Porath, $3.85, $40. Eighteenth 
St., 2.184 ft.and 4 manholes; F. Porath, $3.12, $45. Mc. 
Dougall Ave., section 1, 1,703 ft. and 3 manholes; W. H. 
Henderson, 34 and $25. Campau Ave., 1,875 ft. and 3 
manholes; W. H. Henderson, $2.89, $20. McDougall 
Ave., section 2, 1,886 ft. and 3 manholes; Langley & 
Jaynes, $4.19 per ft. and $40, 

Brooklyn, N. Y¥.—The Vepartment of City Works has 
received the following bids for sewer work: Harris & 
Maguire; 18, I5and 12-in, cement pipe, $1.95, $1.75 and 
$1.23 per ft.; manholes, $33 each; street basins, $98 each. 
James F. Gillen; $1.75, $1.75 and $1.25 per ft, for pipe, $35 
for manholes, $100 for basins, 


Street Work.—Buffalo, N. Y.—The bidders for 
asphalt paving on Gengsee St. were the Barber Asphalt 
Paving Co., German Rock Asphalt Co., and the Buffalo 
Paving Co. The latter made the lowest bids, but they 
were declared informa), as they proposed to use Ameri- 
can bituminous rock, while the specifications call for 
Trinidad asphalt. The alternative bids of the German 
Rock Co., for Sicilian asphalt, were also informal. 


PROPOSALS OPEN. 

Railway.—Grading, rock work, tunneling and timber 
work on the Rocky Mountain division of the Great North- 
ern Ry. Shepard, Siems & Co., 32 National German-Amer- 
ican Bank Building, St. Paul, Minn. 

Station. — Terre Haute, Ind,— Passenger station. 
Architects, Hannaford & Sons, Cincinnati,O. George E. 
Farrington, Secretary, Terre Haute & Indianapolis Ry. 
Dec. 20. 

Bridge.—Wrought-iron bridge; also reflooring bridge. 
J. Hagerty, County Auditor, Cincinnati, O. Dec. 13. 

Public Buildings.— Concrete work for U.S. building 
at Pittsburg, Pa. Iron work for U. 8S. building at Detroit, 
Mich, J. H. Windrim, Supervising Architect, Treasury 
Dept., Washington, D.C. Dec. 17. 

Reservoir.—Trinidad, Col.—Storage reservoir, 71,000,- 
000 galls. capacity. N. W. Wall, City Engineer. Everett 
Bell, City Clerk. Dec. 10. 

Bonds,— Brooklyn, -N. Y.—Improvement bonds, $650,. 
000. T. F. Jackson, Comptroller. Dec. 9. 

Sewer.— Denver, Col.—Materials and construction: 
F. B. Crocker, President of Board of Public Works. 
Dec. 19. 

Street Work.—New York, N. ¥.—Flagging, curbing 
and grading. Department of Public Works, 31 Chambers 
St. Dec. 10. 

Brooklyn, N. Y.—Belgian block paving and blue stone 
curb. Commissioner of City Works. Dec. 15. 

Kansas City, Mo.—Stone, artificial stone, or artificial 
stone hexagon block sidewalks, E. Butts, City Engineer. 
Dee. 11, 


MANUFACTURING AND TECHNICAL. 
Locomotives.—The Schenectady Locomotive Works, of 


Schenectady, N. Y., have recently completed another ten- - 


wheel passenger compound locomotive for the Michigan 
Central R. R.; cylinders, 20 and 29 ins. by 24 ins., 74-in. 
driving wheels, weight, 135,000 lbs. The Baldwin Locomo- 
tive Works, of Philadelphia, Pa., have an order for 8 en- 
gines for the Chicago & Eastern Nlinois R. R.; they have 
completed 2 ten-wheel engines for the Port Townsend 
Southern R. R. and 8 engines (including one compound) 
for the Mexican National Ry. The Rhode Island Locomo- 
tive Works, of Providence, R. I., are building a passenger 
compound engine with cylinders 18 and 28 ins. by 24 ins., 
driving wheels, 6 ft. 6 ins. diam.; they are also completing 
an order for 50 ten-wheel engines for the Union Pacific 
Ry., and have completed 5 six-wheel switch engines for the 
Ohio & Mississippi Ry. The Brooks Locomotive Works, 
of Dunkirk, N, Y., have built 2 mogul freight engines for 
the Flint & Pere Marquette R. R. The Canadian Locomo. 
tive & Engine Co., of Kingston, Ont., is building 4 heavy 
tank engines for the Chignecto Ship Ry., 10 mogul engines 
for the Grand Trunk Ry., and 5 engines for the Canadian 
Pacific Ry. 


Cars.—The Lafayette Car Works, of Lafayette, Ind., 
are building 325 tank cars for the American Cotton Oil 
Co. The St. Charles Car Co., of St. Charles, Mo., has 
built a passenger car with special ventilating appliances 
for the Rio Grande Western Ry.; it has also delivered 12 
passenger cars, equipped with the Boyden ai: brake, to 
the Jacksonville Southeastern R. R. The Haskell & 
Barker Car Co., of Michigan City, Ind., has a contract 
for 300 box cars for the Evansville & Terre Haute R. R 
Three new mail cars of the standard U.S. design have 
been built at the West Albany shops of the New York 
Central & Hudson River R. R.; they are to run betwéen 
New York and Chicago. 

Car Works.—The Blondel] Mfg. Co., of Baltimore, Md., 
with a capital stock of $200,000, proposes to erect works at 
Baltimore for the manufacture of horse, electric and 
cable cars. The directors are J. M. Blondell, T, E. Ham- 
bleton and W. A. House. Proposals for the purchase of 
the works and plant of the Indianapolis Car & Mfg. Co. 
will be received until Dec. 18 by Matthew Henning, re- 
ceiver, Indianapolis, Ind.; the works use natural gas for 
fuel and have a capacity of 25 cars per day. 


Driven Wells.—The Hydraulic Contracting Co., New 
York, has recently completed driven well plants for the 
Greenwich Electric Light Co., yielding 180 galls. per min- 
ute; the Passaic Electric Light Co.. 160 galls.; the Newark 
Consumers Ice Co., Newark, N. J., 400 galls.; also in New 
York City, for M. Zimmerman, 40 galls. per minute; Col- 
gate & Co., 20 galls.; Hall Steam Power Co,, 25 galls. 


The Wrought Iron Bridge Co., of Canton, 0O., is 
building a 500-ft. bridge with 2 spans across the Tippeca- 
noe River, at the Monticello paper mills, Ind.; also a 450 ft. 
bridge in Morgan Co., Ind. A number of contracts for 
smaller hridges are reported. W. W. Winslow is the 
company’s agent at Indianapolis. 

Electric Crane.—An overhead traveling electric crane, 
with a capacity of 20 tons, has been put inat the Thom- 
son-Houston works at Lynn, It has a span of 45 ft. and 


travel of 150 ft., and was built by the Morgan Engineering 
Works, of Alliance, O. It is operated by three Thomson- 
Houston motors of 10 HP., one for each direction of 
service. 


Railway Clock.—A railway registering clock has been 
patented by J. A. Smith and John Dale. It is fitted with 
a track connection, and as each train passes the hands 
are moved autematically to indicate the time. Some of 
these clocks are said to be in operation near St. Pau), 
Minn. 


Cement.—A tract of 1,200 acres of cement land, near 
Mitchell, So. Dak., is said to have been purchased by L. J. 
Petit for $20,000. The cement rock is considered as good 
as that at Yankton, where a Milwaukee company already 
has mills. 


Dry Dock.—A dry dock is to be built at Port Townsend, 
Wash., by the Puget Sound Dry Dock Co. It is to be 1,000 
325 ft., and is to be completed by the end of 1891. Mr. 
R. W. DeLion is interested. 


Rail Joint.- The Weber rail joint is being tried on the 
New Jersey Central R. R. and the New York, New Haven 
& Hartford R. R. 


New Companies,—St. Louis Car Coupler Co., of St. 
Louis, Mo,; to manufacture a solid steel coupler; Presi- 
dent, W. V. Wolcott, Henry O'Hara, Geo. A. Bannatine; 
capital stock, $2,000,000. Picard Bridge Gate Co., of Chi- 
cago, Ill.; incorporators, Napoleon Picard, A. Picard, 
Louis J. Dennis; capital stock, $100,000. Love Electric 
Traction Co., of Chicago, Ill.; incorporators, John C. 
Love, H. N. Hibbard, A. G. Wheeler; capital stock, $100,- 
000. Meter & Register Co., of Chicago, Ill.; incorporators, 
D. E. Felt, G. W. Martin, and C. J. DeBerard; capital 
stock, $500,000. Keystone Light & Heat Co., Covington, 
Ky.; incorporators, Andrew J. English, Powel Crosley; 
capital stock, $1,000,000, Rapid Safety Filter Co., Port. 
land, Ore,; directors, Hy. Ackerman, Wm. Wadhams, and 
C. F. Patterson. Franklin-Richardson Co., Chicago, 111.; 
to manufacture railway appliances; incorporators, Philip 
Clark, K. Franklin Peterson, J. R. Billings; capital stock, 
$50,000. Universal Power Co., Chicago, Il.; to manufacture 
motor cars and railway appliances; incorporators, Joseph 
W. Lithgow, A. A. Osgood, G. B. Johnson; capital stock, 
$1,000,000. Simond Steel Mfg. Co., Pittsburg, Pa.; incor- 
porators, Geo. W. Simond, Chas. B. McLean and 0. C. 
Pudan; capital stock, $50,000. Single Rail & Saddle 
Car R. R. Co., of Union, Ore.; to manufacture a railway 
invented by J. B. Mahana, of Union. Emerson Car Co., 
of Charleston, 8S. C.; President, A. S. Emerson; Secretary, 
J. R. Smith; capital stock, $300,000. Gennet Air Brake 
Co., of Chicago, Ill.; incorporators, David Walloch, P. 
Opper, M. L. Rothschild; capital stock, $800,000. Inde- 
pendent Cement Co., of New Albany, Ind.; incorporators, 
A. P. Hauss, J. P, Nicholson, C. D. Nicholson; capital 
stock, $100,000. 

Norwood Car Replacer,—A test 6f this device, manu- 
factured by the Norwood Car Replacer Co., of Baltimore, 
Md., was made at Baltimore on the B. & O. tracks, 
Nov. 29. A gondola car loaded wlth paving blocks and 
weighing 95,000 lbs., was derailed at the point. of a slight 
curve, which had a tendency to slew the tracks from the 
rails, and was then easily pulled over the rep'acers onto 
the track. The special features of the Norwood replacer 
are the extension or guard rail, a clamp instead of 
wooden brace for the inside frog, and the manner of ad- 
justing the clamp on the outer frog; the rise is only 
enough to allow the wheel flange to clear the top of the 
rail. 


Metal Market Prices,—Rails.—New York : $28.50 to 
$29; old rails $22.50 to $23 for iron and $20 for steel. Chi- 
cago: $31 to $31.50; old raijs, $25 for iron and $16 to $19.50 
for steel. Pittsburg: $29 to $29.50; old rails, $27.50 to $28 
for iron, and $18 to $19 for steel. 

Foundry Pig-iron.—New York: $16.50 to $18. Chi- 
eago: $15 to $17. Pittsburg: $15 to $17.25. 

Track Materials.—New York: steel angle bars, $1.70 
to $1.75; spikes, $1.95 to $2.05; track bolts, 2.75 to 3 cts. with 
square, and 3.10 to 3.15 cts. with hexagon nuts. Pittsburg: 
splice bars, 1.95 to 2.05 cts. for iron, 2 to 2.1 cts. for steel; 
spikes, 2.15 cts.; track bolts, 2.9 with square, and 3 cts. with 
hexagon nuts. Chicago: splice bars, 2.05 to 2.1 cts. for 
iron and 2.15 to 2.20 for steel; spikes, 2.25 to 2.3 cts.; track 
bolts, 3.10 to 3.15 cts. with hexagon nuts. 

Pipe.—Cast iron, $27 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 4714 and 40 per cent. on 
black and galvanized butt-welded; 6@ and 47% on black 
and galvanized lap-welded. Casing, 50 per cent. 

Lead,—New York, 4.60 to 4.70 cts. Chicago, 4,50 cts. 
St. Louis, 4.45 cts. 

Structural Material._New York: beams, 3.1 cts.: 
channels, 3.1 cts,; angles. 2.15 to 2.30 cts.; tees, 2.65 to 
275 cts.; sheared iron plates, 2.15 to 2.25 cts,; steel plates, 
2.35 to 2.50 for tank, 2.6 to 2.7 cts. for shell, 2.85 to 3:cts. for 
flange, 3.75 to 4.25 cts. for firebox. Chicago: beams, 3.2 
cts.; angles, 2.35 to 2.4 cts.; tees, 2.9 to 3 cts; 
universal piates, 2.45 to 2.5 cts.; sheared plates, 2.5to 2.6 
cts. for iron and 2.6 to 2.7 cts. for steel. Pittsburg: beams, 
3.1 cts.; channels, 3.1 cts.; angles, 2.3 cts.; tees, 2.85 cts.: 
universal iron plates, 2.3 cts.; sheared steel bridge plates, 
2.65 to 2.7 cts.; refined bars, 1.9to2cts.; s#eel plates, 2.4 


cts. for tank, 2.8 cts. for shell, 3 cts, for flange, 4 to 4.5 
cts, for firebox, ’ 
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Proposals for Bonds. 


The City of Hallettsville, Lavaca county. 


ENGINEERING NEWS 


cE RUST | SF Cua et | City dems fetite to Contractors 





# t | , 
Tex., will receive bids for $16,500 6% 50-year ~Sewer Pipe. 
bends with privilege of redeeming at the ex- 
ears, up to Dec. 1, 1890. Further 5 


piratic m of 2y 
information can be obtained by corresponding 


with WM. BLAKESLEE, City Clerk. 
JESSE GREEN, Mayor. 47-3t 


Long Leaf Yellow Pine. 


Tenders will be received by registered post, 


a. $ addressed to the City Engineer, Toronto, up 
MANUFACTURERS OF ia noon on Tuesday, 23d December, for supply 


of pipe for year ending 3ist December, 1891. 
CAST IRON WA ; | Approximate quantity required: 


PIPE. 


For bridges, trestles, and car building. ANNISTON, 7 ms 7 a ALA. 6-in. pipe......35,000 ft. | 18 in. pipe. 500 ft. 


Mills in belt of the finest South Georgia yellow 
pine timber. Orders promptly filled. Ad- 
ress, C. J. HADEN, 
secretary and General Manager, Hosch 
Lumber Co., Clark Lumber Co. 


Atlanta, Ga. 
—_—_?’en—nm_=~eeeeeeeeee 


To Civil Engineers. 


THE MUNICIPAL OFFICES, | 
St. Jonn’s, N. F., Nov. 12, 1890. f 
CITY OF ST, JOHN'S, NEWFOUNDLAND, 
Applications for the position of Town Engi- 
neer will be received by the undersigned up to 
the 18th day of December next. Applicants are 
required to state the * salary they expect and 
give a concise epitomé of their professional ex- 
perience and municipal works on which they 
have been engaged. Not more than five testi- 
monials to accompany cach application. 
Traveling and,personal expenses to St. John’s 
will be paid by the Municipal Council. Salary 
will commence from date of arrival in St, 
John 8 
P. W. KELLY, 
48-2t Secretary Municipal Council. 





city at same level. For particulars address 
J. B. FELDER, Mayor, 
18-2t Americus, Ga, 


Toronto Street Railway. 


sealed tenders addressed to the undersigned 
will be received by registered letter at the 
office of the City Clerk, Toronto, Can., up to 
noon on the Lith day of January, 1891, for the 
purchase or lease of the street railway tracks 
in the city of Toronto, with or without real es- 
tate, buildings, rolling stock and all material 
used in connection with the said railway, to- 
gether with the exclusive right of operating 
the said railway on the streets of the city of 
Toronto, For further particulars and condi- 
tions of sale, apply after Dec. 1, 1890, to W. T. 
JENNINGS, City Engineer, Toronto, Can. 
MILES VOKEs, 
Chairman Street Railway Committee. 
ToronrToO, Can., Nov. 19, 1890. 48— 


Proposals for Vertical Pumps. 


Sealed proposals will be received at the office 
of the Board of City Affairs, Cincinnati, O. es | 
until 12 o’clock noon of December 26, A. D. 
1890. 

For four vertical pumps of 5,000,000 capacity 
eachin 24 hours. These pumpsto take the 
place of similar size Wetherill pumps now in 
position, and to operate by the steam ends now 
in use. Each bidder is requested to examine 
and measure the well, and so design his work 
as to properly connect with the parts to be re- 
tained. 

Each bidder will be allowed to furnish his 
own plan, drawings and specifications, with 
guarantee as to date of completion. and for- 
feiture for failure in time. Also, wil be re- 
quired to give proposition on plans and speci- 
fications furnished by the Board of City 
Affairs, 

For particulars apply to Willis P. Tharp, Su- 
perintendent and Engineer of Cincinnati 
Water-Works. 

The Board of City Affairs reserves the right 
to reject any or all bids. 

By order of the Board of City Affairs. 

THOMAS G. SMITH, 


President. 
Sion : D. W. Brown, Clerk B.C. A. 
8-4. 


a 
PROPOSALS FOR IWPROVING  EN- 

trance vo Galveston Harbor. U. 8. En- 
gineer Office, Galveston, Tex., Vet. 25, 1890. 
Sealed proposals, in duplicate, will be received 
at this office “= 12 o'clock, noon, 90th Men 


7 
A i W || NV more,” ate Office, U. S. Army, 
rtesian ' e . poween. R. ibe aes 26, 1890. To w nom 
j . may concern: ereas, tion i . 
Proposals are invited for sinking an artesian « | structed. and endap ~~ the Sones a soe 
well at Americus Ga. Two flowing wells in ‘ pH. 











dian time, Dec. 27, 1890, and ‘then opened, tor be receiv: 


delivery of materials in place for mproving 
the entrance to Galveston Harbor, Tex 
erence will be given to materials of domestic 
production or manufacture, conditions of qual- 
ty and price (im duties included) being | 135 
=e. “ 9 attention of oe Feb. 3 to 
e Acts o Comarens proved Feb. 1885, 
and Feb, 23, 188 Vol. 2h page 382, and Vol. 2, 
page 414 , U.S. Statutes a . For blank 
orms for proposals and all necessary informa- 


wore apply to CHAS. J. ALLEN, ypiaior, Corps 











an eS ee een 






6-in. bends... 200 18 x 6-in. june 
9in. pee.. . 5,000 ft. tions 20 
° , Yin. pends oie 18 < 9in. june- 
Especially adapted for the Elevation of Clear, Gritty, Thick, or i2in. pipe... 12,000 ft. _ tions 
2 x in. junc- ft. 2 in. t. 
Acidulous Liquids, Quickly, Cheaply and Efficiently , | “tions S00 9in. tile in 
12 x Sin, june: vert 2,000 ft. 
ee i hate aes iil 7" tions 200 «| 2 ft. x 3 ft. tile 
= E = | 15in. pipe 3,00 ft. | invert. . B000 ft. 
15, 6-in. junc- | 6-in. stoppers 800 
H , 200 9 in, stoppers. 200 
T new PULSOMETER Sea mui 15 X 9in. june: | = 
i id tions.... oj eee 


— ee , rs dee ae : — Spec ifications and forms of tender can be ob 
without Engine, Machinery, Oil, Expensive Power, Skilled | tained on and after the Ist of December at the 
Labor, or Material Wear. Send for Illustrated Catalogue. | ‘'tY Engineer's office. 


PATENTED A deposit in the form of a marked cheque 


U. 8. AMD CANADA. PULSOMETER STEAM PUMP CO., 120 Liberty St., New York. payable to the order of the City Treasurer, for 


the sum of 244% on the value of the work 
MONT A GUD bb ae CQO., entered for must accompany each and 


MANUFACTURERS every tender, otherwise it will not be obtained. 


All tenders must bear the bona fide signatures 
Fi RE BRICK, SEW RR Pl pe of the coatractor and his sureties (see specifica - 
4 : 


tions), or they will be ruled out as informal. 


mecha STRENGTH The committee do not bind themselves to 
RAI LROAD CU LVERT PI PE, accept the lowest or any tender 
With long sockets, in two and one-half foot lengths. JoHN Suaw, Chairman, 
CHATTANOOGA, - TENN. Committee on Works 


COMMITTEE Room, Toronto, Canada, 


DOUBLE STREN GTH | WHEE ore Ese 





‘Ss. 8. BICK- 


schooner “3. 8S. Bickmore,” lying about half- 
way between the wharf and the west end of 
the breakwater in Hyannis Harbor. Mass; 
notice is ane given to al) persons intereste d 
in said vesse], her cargo and all other property 
) therein, that if, within thirty (30) days from 
the date of this advertisement, they shall not 
have signified to me their intention and taken 
preliminary steps to remove said wreck, etc., 
as soon as practicable, the same will be con- 
sidered as abandoned and derelict, and it will 
be removed by the United States under au- 
thority of law. Sealed proposals in triplicate 
for the removal of said wreck will be received 
: this office until 12 o’clock noon, on Satur- 





day, the 27th day of December, 1890, and then 
opened, The attention of bidders is invited to 
the Acts of Congress approved Feb. 26, 1885, 
and Feb. 23, 1887, Vol. 23, page 382, and Vol. 
24, page 414, Statutes at Large. The United 
States reserves the right to reject any or all 


oe et 
ol > 


proposals and to waive any informalities. Full 
information furnished on application By au- 


thority of the Secretary of War. W.R. LIV- 
ERMOt KE, Major of Engineers. 48-4t 


MONMOUTH, ]NIT ED STATES ENGINEER OFFICE, 34 
West Congress street, Detroit, Mich., 
4 ILL. Nov. 28, 1890. Sealed proposals, in tiiplicate, 


for furnishing all materials and labor and 
8S. ENGINEER OFFICE, WIL‘ING- | t. S. ENGINEER OFFICE, WILMING-| building the masonry of a lock at Sct. Mary's 
I, ton N. C., Nov. 6, 1890.—Sealed proposals | ton. N. C., Nov. 6, 189).—Sealed pro- | Falls Canal, Michigan, will be received at this 
for sheet piling, stone, mattresses, etc., in | posals for dredging in the e ape Fear River at | office until 20’clock P. M,, Jan. 27, 1891, and 
place in dike in Winyaw Bay. 8.. C., - to be | and below W ilmington, N. C., and Lockwood's | then publicly opened. Preference will be given 
received at this office until 12 M.. Dec, 15, 1890. | roliy River, N. U., will be received at this | to materials of domestic peetes tion or manu- 
| The attention of bidders is specially invited to | office until 1l a, M., Dec. 15, 1890. The atten- | facture, conditions of quality and price (import 
Acts of Congress, approved Feb. 26, 1885, and | tion of bidders is specially invited to Acts of | duties included), being equal. Attention is in- 
| Feb. ¥3, 1887, vol. 23, p. 332, and vol. 24, p. 414. | Congress, a approved Feb. 26, 188, and Feb. 23, | Vited to Acts of Congress approved Feb. 26, 
Statutes at La All information furnished | 1857, vel, 33 , and vol. 24, p. 414, Statutes | 1885, and Feb 23, 1887, vol. 23, page 332, and vol. 
| by Ww. H. BIXBY, Capt. of Engineers. 46-4t | atl An tefermeton furnished by W. H. | 274, page 414, Statutes at Large. The Govern 
BIXB capt. of Engineers. 46-4t ment reserves the right to reject any or all 
eee ATER AT PORTCHESTER peopesates, gue Se aware the conten u en 
arbor, N. Y., and -* Larchmont Harbor, > . * 3 other considerations than the price or 
N. yt aise Office U.S. Army, Room 4 t XTENSION OF BREAKWATER AT ther taformation apply at this office, or to the 
« 

















Arm 39 Whitehall street, New mouth of the Housatonic River, Connecti- S. Engineer Office, Sault Ste. Marie, Mich. 
York. ae. 15, 1890. Sealed gropasaio ta cut. BKngineer — U. S. Army, HKoom 74, | 0: M. POE, + y Corps of Engineers, vt. 
triplicate for construction of breakwaters at | Army Building, Whitehall street, New | Brig.-Gen. U.S. A. 18-6. 


York, N. Y., Nov. a5, rer nn oS SERD 
} on — 
Beene eter Haro) recdivol at this office | in triplicate, for extension of the breakwater | _ 8; ENGINEKR OFFICE, ROOM %, 134 
antil twelve (12) o’clock noon on Monday, Dec. | #t the mouth of the Housatonic River, Con- e Van Buren St.. Chicago, Ill, Nov. 24, 
15, 1800. The attention of bidders is invited to | necticut, will be received at this office until | 18%. Sealed proposals in triplicate, for re- 
aces of Congress approved Feb. 6. 1885, and twelve (12) o’clock noon, on Monday, Dec. 15, aa ture over 5,243 ft., more or 
Feb 23, 1887, Vol. 23, page 332, and Vol. 24, page 1890. The attention of bidders is invited to | less, of breakwaters in Chicago Harbor. 111. 
414, Statutes at Large. Further information | acts uf Con, 8 spores Feb. 26, 1885, and | wit be sescaves at this office until 12 o'clock 
can be obtained at thisoftice Applications | Feb. 23, 1887, Vol. 23, page 232, and Vol. 24, page | 2OOD, Saturday, Dec. 13, 18, and opened 
should be indorsed on envelope “* Applications 414, Statutes at Large. Further information immediately thereafter in the presence of bid- 
for specifications.” D. C. HOUSTON, Colonel can be obtained at this office. Applications ders. Proposals will be accompanied by a 














be indorsed on envelope “ guarantee that it the bid be accepted contract 

of Engineers. 46 st should be indorsed D.C. H GsTol PG will be entered inte wiite 6 days after no- 
- , tice o acceptance e Unit States reserves 

pS ay aot. oo ane 7° of Rnginetra. oe. | the right to reject any orall bids. The atten- 
A n "tn = Building, 39 Whitehall | tion of bidders is invited to the Acts of Con- 

wuz, Room | x, Y Nov fi. 1-90. Sealed S. ENGINEER OFFICE, oor. uress aporoved Feb. 26, 1885, and Feb. 23, 1887, 
street, Ne in — lt ge egies Bon Alpe on * Vt., Nov. 20, 1890.—Sealed Proposa B | Vol. a8, 2, and Vol. 24, p. 414, Statutes at 
nee oe ae ‘at Glen Cove, N. ¥.. will be re- triplicate, addressed to the undersigned. ill Large. eeenae will be given to articles 


be row at this office until 11:30 o'clock a. | of domestic production or manufacture, con- 
ee a tan until, twelve (12) o'clock M.. Dec. 23, 1890, and then opened, for dredging | ditions of quality and price (including in the 


10,000 cu. yds., more or less, from Ticonderoga ne ea ae Soont n articles the duty thereon) b 
of bidders is invited to acts of ar vol. ‘3. River, New York ork, and 20,000 cu. yds., more or | in : o 


Nocontract will be awaided for 

poses & eb, ps ee ss Feb. Avg eee ‘ay | 1¢88, from Otter Creek. Vermont, and deposit- | fur furnishing foreign articles when the domestic 
Porth inf page nD be obtained | img the dredged material in deep water of the article . suitable quality can be obtained. 

i off rt 7 rane Re h uid no tekenienl e; 2 miles ave’ haul at Ticonderoga | For specifications, blank proposals and all 
i ao App p ications for Spect ficn‘ions.” River and 4 miles at Otter Creek. Attention is | otber aemuaten Pee at above address to 
Dc. HO STON P Oslondl of Engineers. 4 ovine ——— Acts of approved Feb. | CAPTAIN RSHALL, Corps of Engi- 


a. ae, : and Feb. a os? e 332, | neers, U.S. 7 48-2t 

F os ss 
U. 8 ENGINEER OFFICE, BURLINGTON, Detailed information ean be had on applicatton n| (J, &. ENGINEER OFFICE, CHARLES- 
Vt., Nov. 13, 1890. proposals, in | to this office. B. ADAMS, Major of Engi- « ton-Kanawha, W. Va., Nov. 3, 1800. 
duplicate, addressed to the undersigned. will | neers. 48-2t, 51-1t | Proposals for —e the foundations and the 





ed at this office until 11:30 o’clock a. jer, abutmen for a movable dam at 
M., Dec. 15, 1890, and then publicly opened, for | lock No. 8 of t ° "ust Kanawha River Im- 
furnishing 1,610 cu. yds. of rubble stone, 1,783 | Jk NGINEER OFFICE, U. 38. ARMY, NEW | rovement, will be received at this office until 
cu. yds. of large stone (one to three tons| *~ port, R. I., Nov. 24, 1800. Lump scows ot | P.M. of Dec 19, 1890, and then opened. The 
we nt) s and completing the continuation of | 200 to 800 cubic yards capacit i wanted for use | attention of bidders is sales jo to the Acts of 
. of extension to the breakwater at|on the improvement of Hyannis Harbor, | Congress approved Feb. 26, 1886, Feb. 23, 
Gordan's Landin , Lake Champlain, Vt. ae Mass., and elsewhere. Parties having them to | 18 7, Vol. page mines Vol. i cap fe ob 414, 
tention is invited to the Acts sof C let can obtain full information by cldgusing Statutes at 
pone si, and Feb. 8 pe. and Feb. 23, 1887, Vol 2 the und ‘Their attention %s invited to | tained by application to "Aidionn 


ot ae ; i. wage a Statutes a the Acts of Congress approved Feo. fou. BS Resident Engineer. ve P. p. cRALGILL, 
Cane epee, N.S. 4. 





had on and Feb. 23, 1887, vol. 23, page 332, and 24. | Colonel of Engineers, U 
rmation Major en eee Ss ee Ve 
MB. ri % = 46-21-4916 RE, Major of Kngineers. 48-4t Wea Peadsasioaee Fens XXII, 
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WALLWORK Be ALLWORK & WELLS’ PATENTS. Cerne) WELLS’ PATENTS. (sx) 


—~FOR 


CONTRACTORS 





KEROSENE 
OIL. 


btainable 


Everywhere, 


AIR COMPRESSOR to 
drive it as “others do.” 





(Copy.) 
SAVANNAH, AMERICUS & MONTGOMERY 
RAILWAY. 
OFFICE OF THE CHIEF oe ER, \ 
AMERICUS, Ga., Aug. 8, 1890, 
R. E. Hardaway, Chief Engineer. j 


Street, New York City: 


and they gave entire — =? 
Yours very tru 
B. E, HARDAW AY, C.E, 


(Co by.) 
West VIRGINIA IMPROVEME**T Co. 
Weston, W. Va., June 24, 1890, 


Street, New York: 


chance for improvement in it. 
Yours truly, 
J. A. FICKINGER, Ch. Eng, 


WRITE FOR CIRCULAR. 
THE 


“WELLS 
LIGHTS” = 


Are in use on the follow- 
ing Railroads : 


Pennsylvania, 

Lehigh Valley, 

Erie, 

West Shore, 

Del., Lack. & West., 

Norfolk & Western, 

Atlantic Coast Line, 

N. Y., Prov. & Bost., 

W.N. Y. & Penn., 

Michigan Central, 

Union Pacific, 

Southern Pacific, 
And 40 others. 


ALSO USED BY 


Moffett, Hodgins & 
Clarke; 

Washburne, Shaler & 
Washburne; 

Carkin, Stickney & 
Crane; 

Cc. H. & F. T. Dunbar; 

Ryan & McDonald; 

Prentice Brown Stone 
Co.; 

Drake & Stratton; 

Union Bridge Co.; 

Berlin Bridge Co., 
And many others. 


NEW HAND PATTERN WELLS LIGHT. 
500 Candles, } gall. per hour. 


KEEGAN & HALPIN 


44 and 46 WASHINGTON STREET WEW YORK. 


LS LIGHT | 





ESPECIALLY ADAPTED 


MIGHT-WORK: 


800 and 2,000 CANDLE POWER 


REQUIRES NO ENGINE OR 


Messrs. Keegan & Halpin, 46H "ashington 


EEAR Stks: I used four of your lights for 
steam shovel work at night some time since 


Messrs, Keegan & Halpin, 46 Washington 


GENTLEMEN: Replying to your favor of 
2ist inst., the light you sent us has thus 
far given satisfaction, and I can see no 














SITUATIONS VACANT. 


WANTED. —Two first-class draughtsmen expe- 
rienced in bridge and roof details, Also, one first- 
class dranghtaman experienced in fire- -proof, build- 
ing construction, Permanent positions and good 
pay to thoroughly reliable men; no others need 
apply, Address [RON WORKS, care Engineering 

46-4 














News, 





WANTED. —A first-class foreman for our general 
wrought iron shops. Must be thoroughly com- 
petent and experienced in iron and steel roof, 
truss and — work, Permanent position for 
the right man. Address, stating experience and 
references, SCHERPE & KOKEN ARCHITEC- 
TURAL IRON co, Bt. Louis, Mo, 45-2t 

WANTED.—One or two transitmen for laying 
out town sites in Virginia, Salary, $100 per 
month, Must provide transit, Apply, giving 
references, = ete,, to C, E. U., care 
Engineering News 49-1t 


MISCELLANEOUS. 


WANTED.—'2,000 bbis, Portland cement, deliv- 
ered on boat at New Orleans about Nov, 15, Ten- 
sile strength, 300 Ibs, one day in air, six days 
under water, MoCORMICK & O’MEARA, 904 
Olive St , St. Louis, Mo, 40- 


WANTED, — We will send a copy of ‘‘Cross’ En- 
gineer’s Field Book” in exchange for ENGinrER- 
inc News of Aug. 2, 1890, Address Engineer- 
ing News, 





WANTED.—Good transit, Must be cheap, 
A. B. WILL, Room 1, 91 Washington Street, 
Chicago, Ill, 48-3t 

WANTED.—Draughtsman, thoroughly compe- 
tent, quick, accurate, and reliable, desires a 
position in the North or West. Has had experi- 
ence in railway location, on residency, sewerage 
and building construction, Can furnish A No, 1 
references; married; 38 years old, At present 
located in South, but wishes to change on account 
of health, A permanent position more desired 
than salary, Address. with particulars, EX PERT, 
care of Engineering News, 47-iteow 


Engineer's Level, 20-in. telescope and 
gompeer. mounted by Gurley, with mahogany 

pod, box, plumb bob; all complete; in first- 
Class condition. Can be examined at the office 
of F. B. PATTERSON, 177 Broadway, Rooms 
Sand 4. $70. 47-5t-eow 


WANTED. —<An experienced bridge draughts- 
man desires a situation, Can make strain sheets 
and caleulate strains, Address DRAUGHTs- 
MAN, care Engineering News, 49-1t 


WANTED,.—An engineer having 20 years’ ex- 
—— in the planning and construction of pubd- 
ic improvements, water-works and sewers is 
open to an engagement, Can do any kind of 
draughting, Wou'd like to make some arrangement 
with a large contracting firm, orto be principal 
assistant in charge of an engineer’s office, Ad- 
dress B,, care Engineering News. 49-1t 


w ANTED.— A college graduate having had three 
years’ ex perience in ventilating and general steam 
contracting work desires a position, Address 
X. Y,, care of Engineering News. 49-1t 








WANTED.— Inspect rection of importantgbridge work 
from parties willing to pay for experienced engi- 
neer, INSPECTOR, care Engineering News, 


49-3t 
(yr 
, STAR HACK SAW 


Qix CENTS will buy a Wack Saw Blade 
\) which will cut iron all ong without a 
,and on many kinds of work will do as 

much as $1 worth of files. Twelve cents dom 
buy a butcher's saw blade which will cut bone 
four Baan? without  — _—_ — 8 4 
tem y a secret process w enables 
them to do five times as much work asary 
oo All saws marked — a star 
= name are fully warranted 

Wherever be — oe sale. by Sandware 
“Mil ly dealers mite this country and Europe. 


er’s Falls Comoany, 
93 READE ST.. NEW YORK. 











ADVERTISE CONTRACT WORK 


IN 


ENGINEERING NEWS. 





Comb. Motors and Dynamos, 


Lighting Plants for Water.w 


WANTED.—By an engi neer (graduat M. \ ¢, 





BELKNAP MOTOR ¢p 


Little Giant Water Motors, 


Cyclone ¢ Offeg 
Dynamos 
orks Pp 
Stations a Spec jalty, 


SEND FOR Descriptive Crrevtay 


Mill, Electric Motors and 


UMping 


PORTLAND, MAINE. 


D. P. GOSLINE. 


32 OLIVER STREET, BOSTON, 
Successor to the BOSTON HYDRAULIC MOTOR CO., 


MANUFACTURER OF 


Church Organ Blowing WATER MOTORS. 


Correspondence Solicited. All Work Guaranteed 








SITUATIONS WANTED. 


WANTED.—An engineer who ex] 


finish his present engagement desires 

location, construction or maintena; ‘ 
Twenty years experience; 40 years old. Agu, 
©, E., Engineering News. ‘— 


WANTED,—An engineer having 


signing and superintending the ironwo: 
portant fire-proof structures wishes 1 
spond with reliable parties to make 
combination, or would accept a sular 
for sufficient induceme nts, Is well 


wr 


with architects, engineers and contractcrs ad 
has had extended experience in esti mati <a 
soliciting contracts, RELIABLE, care Enyineeri 
News, : 


WANTED.—As engineer or assistant 


improvement work, E xperience in 1x 
the South, References given, Address E. , 
Carrier 293, Roxbury, Mass. 4 oy 





78) with several years’ experience in 
railroad work, a position upon survey, ‘railroad 
construction or city work, South or W: JF. 
HUNT, Sunderland, Mass. “Hae 

WANTED.—A position as engineer, superintend 
ent, or assistant superintendent, if works are 
large, of a water-works system, by a young mar 
experienc ed in designing, buil ling and sintait 


ing such works, Good references as to 
and ability, Address J, G., care of Eng 
News, 





WANTED,—A situation by & young man of 2 


with four years’ ex ve rience in sewer constructio 
and surveying, Address M, A. C,, 87, care Engi: 
neering News, 49-1 





WANTED,— Young man would like position af 


rodman, Five years’ experience, Locality 
object. Can level, Address RODMAN, 36 Yak 
Ave, Sing Sing. 4-1t 


WANTED. —Young civil engineer, with 


years’ experience on the design and cons tructior 
of water-works, trrigation and sewerage work: 
with first-class ‘Baglish firm of civil engi 
seeks appointment as assistant or reside 
neer, Address CIVIL ENGINEER, P. ©. Bor 
59, Brooklyn, E, D, 49-1 








WANTED.—A water-works engineer, aged 8 


now acting as superintendentand of good addr 


responsible, energetic, understands water-works 
construction, steam and water-power pumpiny 
machinery; can prepare plans and make accurat 
estimates; car address a public meeting or can 


vass a committee; wants a position with a first 
class firm of water-works contractors, Addres 
CONTRACTING AGENT, care Engineering 
News. 49-2t 
WANTED.— Manufacturers “who are desirous 
being represented in the Maritime Provinces ar 
requested to correspond with ALEXANDER 
POTTER, Halifax, N,8,, Acting . anager of 8 


Manufacturers’ Agency to ‘ope n Dec, 1, — 49-3t 
WANTED.— Position by an experienced and 

capable draughtsman, Ss to the times on plat 

and structural work and blast furnace constr 


tion, Please address BROWNSON, care Engi 
neering News, 49-3t 


WANTED.— Employ ment by a locating engineer 
with 17 years’ ex .erience on surveys and the loca- 
tion of railroads, Age, 37, Having made loca- 
tion a business I think 1 can merit the confidence 
of those needing such work done. Give me atrial 





and if you are not suited with my work no charge 
will be made for my effort, Address H, SHOF F, 
Burlington, Kan, 49-3t 





WANTED,—A draughtsman of some years ex- 
«rience in the U, 8, Engineer Corps, under 
Son. John Newton and Q. A, Gilmore, wants a0 
engagement, A fine letterer, Specimens of 
work and testimonials furnished, Address B. P., 

at this office, 49-3t 


WANTED.—A seit of known and recog: 
nized ability and of many years’ experience 88 
gas and water supply engineer, and man ager, is 
open for an engagement, either as genera! man- 
ger for a firm or syndicate operating a number 0 
works, or as engineer and superintendent of 3 
food water or gas plant; or would accept a goo! 
uerative position with a manufacturer o1 water or 
gas works supplies, Has a very large acquaint 
ance and is master of the business in all of its de 
tails. Address WATER AND GAS, care Eng 
neering News, 49-3t J 


WANTED.—A_ position with engineering “corps 
as transit ebserver or leveler, on preliminary 
location, & as instrument man on maintenance 

of way. References, Address H., care Eng 

, neering News, 49-40 











WANTED,— Position on location, construction oF 





maintenance of way, Fifteen years’ experience, 
8T M welt babite, gretuate, Address 
©, B.,i6, Rnginecring News, 








